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BACKGOUND

Invasive prenatal diagnosis (PND) through amniocentesis and chorionic
villus sampling (CVS) can detect Down syndrome. Pregnant women
usually experience a variety of psychological responses associated with
invasive PND. This study is intended to assess depression, anxiety and
stress levels and the factors related to their psychological responses in
pregnant women with invasive prenatal diagnosis of Down syndrome.

METHODS

A cross sectional study was conducted at Kandang K erbau Women’s and
Children’sHospital, Singapore. The psychol ogical responsesof 70 women
undergoing PND were assessed by Depression Anxiety Stress Scale 21
(DASS 21) questionnaire. A multiple linear regression analysis was used
to analyze association between knowledge and perceived risk with
psychological responses (Cl 95% and significance value p<0.05).

RESULTS

More than half of the participants had normal anxiety (55.7%), stress
(72.8%), depression levels (65.8%). The results revealed significantly
higher level of anxiety in women with gestational age >13 weeks who
had pursued amniocentesis. Women with no previous children had higher
levels of depression and stress. Women who pursued amniocentesis had
significantly higher anxiety scores compared to women undergoing CVS
(p=0.015).

CONCLUSIONS

Women's psychological responses are associated with gestationa age,
type of procedure and parity. The level of anxiety increased in women
who underwent amniocentesis for diagnosis of Down syndrome.
Knowledge and perceived risk of having a baby with Down syndrome do
not seem to have psychological effectsto women.

Keywords: Prenatal diagnosis, psychological responses, Down syndrome,
pregnant women
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Amniocentesis meningkatkan derajat ansietas pada ibu hamil
yang menjalani diagnosis prenatal invasif sindrom Down

ABSTRAK

LATAR BELAKANG

Ibu hamil biasanya akan menunjukkan respon psikologis yang bervarias berkaitan dengan prosedur diagnosis
prenatal invasif yang berupa amniocentesis dan chorionic villus sampling (CVS) pada sindrom Down. Penelitian
ini bertujuan menilai level depresi, kecemasan dan stress serta faktor faktor yang mempengaruhi respon psikologis
ibu hamil yang menjalani diagnosis prenatal invasif pada ibu hamil yang menjalani diagnosis prenatal invasif
sindrom Down.

METODE

Sudi cross sectional dilakukan di Rumah Sakit 1bu dan Anak Kandang Kerbau, Sngapura. Respon psikologis 70
ibu hamil dinilai dengan kuesioner Depression Anxiety Stress Scale 21 (DASS21). Analisisregresi linier digunakan
untuk menganalisis hubungan antara pengetahuan dan perkiraan resiko (perceived risk) dengan respon psikologis
(dengan interval kepercayaan 95% dan nilai signifikan p<0,05).

HASIL

Lebih dari setengah partisipan memiliki level normal dari depresi (65,8%), kecemasan (55,7%) dan stress (72,8%).
Hasil menunjukkan adanya tingkat kecemasan lebih tinggi secara signifikan pada ibu hamil yang menjalani
amniocentesi s dibandingkan ibu hamil yang menjalani CVS(p=0,015). Ibu hamil yang yang belum pernah memiliki
anak memiliki tingkat depresi dan stress lebih tinggi secara signifikan. Ibu hamil yang menjalani prosedur
amniocentesis memiliki nilai kecemasan secara bermakna dibandingkan ibu hamil yang menjalani CVS(p<0,015).

KESIMPULAN
Tingkat respon psikologis ibu hamil yang lebih tinggi dapat dihubungkan dengan usia kehamilan, jenis prosedur
dan paritas. Tingkat kecemasan yang lebih tinggi ditemukan pada ibu hamil yang menjalani amniocentesis.

~

Pengetahuan dan perceived risk tampaknya tidak berpengaruh terhadap respon psikologis ibu hamil.

Kata kunci : Diagnosis prenatal invasif, respon psikologis, sindrom Down, ibu hamil

INTRODUCTION

Prenatal diagnosis (PND) through
amniocentesis and chorionic villus sampling
(CVS) has been performed in Singapore for
severa years. Before pregnant women undergo
invasive prenatal diagnosis, they should ideally
be counseled by atrained nurse counselor or their
obstetrician to obtain sufficient information about
the indications for pursuing invasive testing,
details of the procedural technique, risks of the
invasive procedure, as well as the accuracy and
limitations of the results. Despite receiving

counseling, women usually experience avariety
of psychologica responses such as depression,
anxiety and stress, deriving from their fears of
procedural complications, pain, or worries over
possible adverse outcomes from the final test
results.*? The study by Allison et a.® revealed
that women undergoing PND procedures
experienced higher levelsof stressand anxiety. A
study by El Hage et al.® also proved that women
inthe amni ocentesisgroup expressed significantly
higher level of anxiety and depression than those
in the control group. Women’'s psychological
responsestowardsinvasive prenatal diagnosiscan
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beinfluenced by factors such astheir knowledge
and perceived risk of having an abnormal baby.
There are conflicting reports related to the
association between knowledge and
psychological responses. Several studies claim
that pregnant women with inadequate
information and less knowledge about prenatal
testing had higher anxiety scores than women
with more knowledge of prenatal diagnosis.® On
the contrary, a study by Rowe et al.® claims
that anxiety levels of pregnant women who were
well informed were not significantly different
from those who were poorly informed.© In
addition, psychological responses are also
influenced by women’s perceived risk of having
an abnormal baby. Women who perceive
themselves to be at greatest risk of having an
abnormal baby tend to have higher anxiety
levels.?Women’s knowledge, perceived risk and
psychological responses of invasive testing
influence their decisions on whether or not to
pursue the test. There is a need to understand
women’'s psychological responses in order to
provide psychological support, sufficient
information and clear communication of risk to
help them make informed decisions about the
procedure.

All women are at risk of having ababy with
achromosomal abnormality, the most common
being Down syndrome. Screening tests determine
if the baby has an increased risk of having a
particular problem such as Down syndrome or
aneural tube defect. They are not diagnostic and
an increased risk result does not mean the baby
will definitely be affected. None are perfect,
sometimes screening tests miss the conditions
they are meant to detect. If ascreening test picks
up an increased risk, then there are diagnostic
tests such as CV S, amniocentesis or ultrasound,
that can sort out whether or not the baby hasthe
disorder. Prenatal diagnostic tests should not be
considered routine, but rather offered asachoice
to women.® Therefore, this study is conducted
to assess depression, anxiety and stress status
and their relationship with invasive PND of
Down syndrome.
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METHODS

Resear ch design and setting

An analytic study with cross sectional
design was performed to assess women'’s
psychological responses towards invasive
prenatal diagnosis of Down syndrome and the
factorsrelated to their psychological responses
such as sociodemographic and obstetric
characteristics, knowledge and perceived risk.
This study was conducted in Kandang Kerbau
Women’s and Children’s Hospital (KKH),
Singapore between May 2012 and July 2012.

Resear ch subjects

All patients who had been counseled by a
trained nurse counselor or their obstetrician and
wereprovedto beat highrisk for thefirst trimester
screening test or the second trimester maternal
serum screening test and opted for invasive PND
were recruited for this study during the period of
research. A total of 70 pregnant women who
consisted of a convenience series of women
referred for amniocentesisand CV Sto the KKH,
Singapore, constituted the sample. We included
al women without considering whether or not it
wastheir first PND procedure and included only
singleton pregnancies. We excluded women with
incapacity to consent or to understand the studly.
Only the participantswho were sufficiently fluent
in English were studied to complete the
guestionnaires.

M easurements

Each participant was administered a
guestionnaire that included sociodemographic
characteristics such asage, marital status, career
and education levels, and obstetric characteristics
such as parity, gravidity and history of previous
CV S procedures.

The next questionnaire consisted of three
parts. Thefirst part of the questionnaire contained
several questions about women’s knowledge of
theinvasive procedure, risk of procedure, waiting
time for the results and possible findings from
the invasive test. Knowledge was assessed by a
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modified version of aquestionnaire by Schoonen
et al.,® which consisted of 15 questions that
participants had to answer with either “true’,
“false” and“ do not know” . The* correct” answer
was given 1 point, while “not correct” and “do
not know” was given 0 points. Scores between
12 and 15 were categorized as high level of
knowledge, scores between 9 and 11 as moderate
level of knowledge and scores between O and 8 as
low level of knowledge. The second part of the
guestionnaire consisted of a question that asked
patientsto indicatetheir perceived risk of having
ababy with Down syndrome on a Likert scale.

Thequestionwaswritten asfollows:. “Based
on your own views and opinions, how would you
rate your chances of having a baby with Down
syndrome?’ (1= No chance to 5 = very high
chance). The measurement results were divided
into three groups, i.e. high risk, low risk and no
chance. The last part was performed to assess
women'’s psychological responses which were
measured by short term depression anxiety stress
scale 21 (DASS 21). The DASS 21 consisted of
three subscales: depression, anxiety and stress.
Each subscal e contained seven itemswhich rel ated
to a symptom of depression, anxiety and stress.
The participantswere asked to consider how much
each statement applied to them in the past week.
Each item was scored from O (did not apply to
me at al) to 3 (applied to me very much). The
total answer pointsfor each category (depression,
anxiety and stress) were summed up, and
multiplied by 2. Based on recommended cutoff
scores, the interpretation of DASS 21 was as
follows: depression: 0-9 (normal), 10-13 (mild),
14-20 (moderate), 21-27 (severe) and > 28
(extremely severe). Anxiety: 0-7 (normal), 8-9
(mild), 10-14 (moderate), 15-19 (severe) and >
20 (extremely severe). Stress. 0-14 (normal), 15-
18 (mild), 19-25 (moderate), 26-33 (severe) and
>37 (extremely severe).

Dataanalysis

Independent two sample t-test was used to
comparethe mean values of knowledge, perceived
risk and psychol ogical responses between different
groups (age, gestational age, occupation,
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educationd level, parity, typeof procedure, history
of previous procedure), p<0.05 was considered
as statistically significant.

Ethical approval

Written ethical approval was obtained from
the ethical review board of the Kandang K erbau
Women’'s and Children’s Hospital (KKH),
Singapore. Informed consent was obtained before
the participantsfilled in the questionnaires.

RESULTS

The sociodemographic and obstetric
characteristics such as parity, gravidity and
history of previous procedure of the participants
are presented in Table 1. Among these women,
41.4% who were > 35 years old pursued
amniocentesisCVS. Most of participants who
accepted this procedure were Chinese (71.4%),
married (94.3%), career women (71.4%) and
graduated from college (74.3%). The majority of
these never had experience with amniocentesis/
CV S before (85.7%).

Table 2 shows that 52.9% of participants
had ahighlevel of knowledge and low perceived
risk of having a baby with Down syndrome. The
psychological responses of all participants are
shown in Table 3. Two thirds of the participants
scored in the normal range of the DASS 21
depression subscale (65.8%). More than half of
the participants also had normal ranges of the
anxiety (55.7% of participants) and stress (72.8%
of participants) either in the CVS or the
amniocentesis group. We also examined the
association between sociodemographic and
obstetric characteristics with psychological
responses. Women with no previous children had
sgnificantly higher levelsof depression (p=0.015)
and stress (p=0.002) compared to women who
had previous children. Our results also showed
that women with gestational age >13 weeks had
higher anxiety levels than those at <13 weeks
(p=0.043). Women who pursued amniocentesis
also had significantly higher anxiety scoresthan
those pursuing CV'S (p=0.015) (Table 4).
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Table 1. Distribution of sociodemographic and obstetric characteristics
by invasive prenatal diagnosisof Down syndrome

Amniocentesis and invasive prenatal diagnosis

Allparticpanis CVS Amniocentess
n g n ] n Y

#ge (year)

<35 41 584 18 750 23 s0.0

=35 29 414 & 250 23 50.0
Gegational age

=13 weeks 22 314 15 882 1] oo

> 13 weeks 48 GEa 2 11.8 38 100
Face

Chinese 50 714 21 875 29 63.0

DT al ay 10 143 2 B3 8 17.4

Indian 7 100 0 0.0 7 152

Caucasian &others 3 4.3 1 432 2 43
Oz cuapatd oty

Housewife 20 284 & 250 14 30.4

Career wotnan 50 714 18 5.0 32 a8
Dlarital status

Single fdivorced 4 57 2 B3 2 43

C chabitingfmarried 1] 943 21 91.7 44 957

E ducati onal level

< college 18 257 3 12.5 15 326

= college 52 T43 21 875 3l 67.4
Parity

Nulliparaous 2% 40.0 12 50.0 15 328

Paral 7 328 9 375 19 41.3

Nultipara 15 214 3 12.5 12 26.1
Gravidity

More 14 229 & 250 10 21.7

1 ormoe 54 71 1% 750 36 8.3
History of pr evious procedure

Tes 10 143 6 250 4 87

Mo 1] 837 1% 750 42 91.3

DISCUSSION influenced by many factors. Several studies

Invasive prenatal diagnosismay resultina
range of psychological responses such as
depression, anxiety and stress which can be

proved that a higher level of knowledge was
associated with a lower level of emotional
distress and anxiety.® On the contrary, our study
revealed that the association between women's

Table 2.Distribution of knowledge, perceived risk for invasive procedure of Down syndrome

in pregnant women

Allparticip an s CVs Amniocentesis
n O n % n %
o edge
Lowr 12 17.1 1 4.2 11 239
Iloderate 21 300 ] 333 13 283
High 37 529 15 (] 22 478
Perceived Rigk
Mo chance 14 200 3 12.5 11 239
Lowrisk 533 N 20 B33 34 T30
High sk 3 4.3 1 4.2 1 2.2
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Table 3. Distriburtion of psychological responsesin pregnant women
D ep ression Anxiety Siress
Scale
? n By n g n g
Morma 46 658 39 557 b3 7248
Llild & 11.4 4 37 @ 12.9
hioderate 8 11.4 17 243 4 37
Severe 4 57 ] 71 4 37
Extrem dy Severe 4 57 ] 7.1 2 20

knowledge and their psychological responseswas
statistically insignificant. In our study, 52.9%
of participants possessed high levels of
knowledge about the invasive procedure. This
proper knowledgeisbelieved to be obtained from
adequate counseling from the nurse counsel or
or KKH obstetrician. Pregnant women should
be provided with sufficient information in the

counseling session, so they are able to make
informed decisionsto undergo invasive PND.
Inthe counseling session, the counsel or also
explains to the patients the actual risk of the
prenatal screening test. However, women may
have their own perception about the risk which
may beinfluenced by many factors such as age,
education, socioeconomic, and psychological

Table 4. Association of sociodemographic and obstetric characteristics and
psychological responsesin pregnant women

Dep resion Anxiety Siress
Mean + 5D P Mean + 5D P Mean + 5D P
&ge (years)
< 35 1015 £9.77 0.223 208774 0.426 1273 +£9 54 0.143
=35 T8 £TA2 TR ETF30 DB £ A.63
Gedational age
=13 weeks .02 £8.686 0.450 B.ld £ 555 0.043 1009 £8 74 0.348
=13 weeks 0.5 +9.18 D46 +813 1221 £8. 44
O ooupatioh
Howewife 1063 £9.54 0.396 9.62+751 0.394 12,82 +£935 0.447
Career Woinan A EETT TEEETAS 1104 £523
E ducati onal lewel
< college 267 £742 0.79%8 D2 £E19 0.7 12.43 £7.61 0.779
= college 03 +£053 215739 1138 £3.94
Parity
Nullparous 1264 £1133 0.o1s 10 64 £8.69 0.054 1564 +£9 80 0.002
= Paral 6.71 £6.05 f.86 £ 636 BEL 425
Twype of procedure
CVa 7. 853 0.254 36T +£54a 0.015 DAE+E.AT 0.173
Amrdocentesis 0% +0 18 QTFELELS 1257 £ .40
Hist ooy of pr evious procedure
Yes T.86 £10.64 0.681 6.06 £ 604 0.219 DaE+ QT2 0.500
Mo 0.3 875 BTTx£TTS 11287 £8 38
Knowl edge
L owr D17 £216 0.421 10 64 £9.93 0414 1126 £7.75 0.838
Moderate 11.14 £5.39 043 £ 728 1248 £3 45
High T.E9 £5901 724676 1119 +£3 89
Perceived risk
Mo chance 10 64 £9.86 0.814 DB £EL5 0.530
Lowrride .71 +£901 TEl £750
High nsk 11 33 +4.62 1133 +£2.35
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factors.%1) Women'’s perceived risk of having
a baby with Down syndrome were significant
determinants of their anxiety level as reported
by Berg et al.(” Participants who perceive
themselves as having a lower or no chance for
having a baby with Down syndrome might be
influenced by their own optimism or avoidance.
Optimism is often associated with the reduction,
elimination or management of the stressors
during pregnancy.®2'® Contrary to that
hypothesis, our study revealed that women’s
perceived risk for having a baby with Down
syndromedid not affect their level of depression,
anxiety or stress. This might be dueto alack of
understanding of the risk or poor risk
information.

Most of the participantsdid not demonstrate
depression, anxiety and stress. These participants
may have used adaptive rather than maladaptive
coping strategies to cope with the stressful
situation.® Women who are optimistic tend to
use problem focused coping strategies more
frequently which are characterized by acceptance
of the situation, humor or showing evident
positive results on their life.121519 A previous
study by Podolskaet al.*” reveal ed that pregnant
women who used emotion-concentrated styles of
coping in stressful situationsincreased the risk
of perinatal depression. Thus, further study is
needed to know the kind of coping strategy that
participants use to cope with their stress. More
than half of the participants endorsed the normal
state of depression/anxiety/stressin the DASS-
21 subscale, which might also indicate that the
invasive procedure had less influence on their
psychological status.

Apart from the knowledge and perceived
risk, the results of this study revealed that
psychological responses were significantly
associ ated with other factors, such as gestational
age and type of procedure. Women who pursued
amniocentesis demonstrated higher levels of
anxiety than women who had CV'S. Our results
are similar to those of other studies, confirming
that women pursuing invasive PND experienced
higher levels of anxiety and stress.(819 A
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disadvantage of the amniocentesis procedure is
that it is performed after 17 weeks of gestational
age, and the final results are available rel atively
late in pregnancy. The waiting time for the test
results coupled with the late gestational age of
the pregnancy may make patients more distressed,
particularly since termination of pregnanciesin
Singapore is only feasible before 24 weeks
gestational age. The waiting time for having the
PND test results is approximately one month,
which can be a time when women do not feel
happy about their pregnancy, repress the
pregnancy, and avoid to think about the pregnancy
until the good results of the PND are confirmed.®
The patients' raised anxiety level may be caused
by the possible increased risk of maternal
morbidity associated with |ate termination or due
to the pregnant woman’s attachment to the
fetus.?*? Maternal fetal attachment startsin early
pregnancy, increases during the pregnancy and
seemsto be most intensiveinthelast trimester.®
This theory isin line with our results revealing
that the more advanced the gestational age, the
higher the anxiety level. The strength of the
emotional bond between mother and baby by the
second trimester of pregnancy when amniocentesis
was performed may be considered to bethe cause
of thewomen’sanxiety.

Another factor that may influence
psychological responses is parity. Women with
no previous child exhibited significantly more
psychological distress than women who had
previous children. Our results confirm previous
studiesby Csabaet al.”? and Sockol et al.®which
found that higher degrees of anxiety are associated
with nullipara(first time mothers). Physiol ogical,
social, financia problemsand emotional changes
may be potential sources of stress and worry in
pregnant women and may be heightened if the
pregnancy isat risk for an unhealthy baby. Based
on the results of our study, women with no
previous children are more susceptible to
psychological distressbecauseitistheir first time
to become parents.

Some limitations of this study should be
acknowledged. Firstly, the sample size was
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limited and used convenience sampling strategy.
This study was of cross sectional design, in
which psychological responses and risk factors
were assessed simultaneously, and it is probable
that women simply reflect the presence of
depression, anxiety and stress at that time.
Another limitation of this study is the lack of
sociodemographic diversity because this study
was located in one hospital.

CONCLUSIONS

This study demonstratesthat anxiety levels
increased in women who underwent
amniocentesisfor diagnosis of Down syndrome.
Women who demonstrate severe and extremely
severe degrees of depression, anxiety and stress
should be attended to and supported by
professionals to help them to cope their stress.
Further research needs to be conducted in order
to observe the development of psychological
responses of women over the course of their

pregnancy.
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