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Abstract
Background. Prenatal screening for Down’s syndrome and other chromosomal
abnormalities is included in prenatal care programs in many countries. However, the potential association between prenatal screening and maternal anxiety
remains an issue of debate. Objective. To systematically review and summarize
the current scientific evidence on whether screening for Down’s syndrome
might cause anxiety in pregnant women with a negative or a false-positive
screening result. Methods. Five databases (PubMed, Embase, Cinahl, PsychInfo
and Cochrane) were systematically searched for randomized controlled trials or
cohort studies comparing screening and no screening, or comparing different
types of screening for Down’s syndrome. The search was limited to studies
published between September 2001 and April 2013. In all, 316 studies were
identified through search of databases and 40 were included for full-text assessment. Two observers independently screened the articles and seven studies
satisfied the inclusion criteria. They were subsequently assessed for risk of bias
and level of evidence. Main outcome measures. Quantitative measurements of
maternal anxiety or worry. Results. Two studies compared anxiety in pregnant
women who accepted or declined screening and showed no difference between
groups. All studies described a decrease in anxiety following a screen-negative
result. Four studies reported that women’s anxiety levels increased significantly
upon receiving a screen-positive result. However, after a normal diagnostic
result, anxiety levels declined to the same level as for screen-negative women.
Conclusion. Studies using quantitative, validated measures to estimate anxiety
showed no association between screening and residual anxiety.
CEBM, Oxford Centre for Evidence-based Medicine
HADS, Hospital Anxiety and Depression Scale; NTM, nuchal translucency
measurement; PRAQ-R, Pregnancy Related Anxiety Questionnaire-Revised;
STAI, Spielberger’s State-Trait Anxiety Inventory.

Abbreviations:

Introduction
In many countries, pregnant women are offered prenatal
screening for Down’s syndrome and other chromosomal
abnormalities. However, the advantages and shortcomings
of screening for Down’s syndrome remain issues of
debate in the media, in academia, and among clinicians.

Key Message
There does not appear to be any evidence to suggest
that screening for Down’s syndrome causes anxiety in
screen-negative women. Screen-positive results
increase anxiety but the anxiety returns to normal
levels following a normal diagnostic result.
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Proponents stress the right of pregnant women to have
access to information about their fetus and to make
reproductive choices (1,2). Opponents are concerned with
the ethical implications of screening for a condition that
cannot be prevented or cured (3–5). Often, it is asserted
that screening causes unnecessary worry or anxiety in
women because it introduces or underscores the possibility that there might be something wrong with the fetus
(6–8). It is argued that this anxiety may linger throughout the pregnancy, even after a normal screening and/or
diagnostic result has been obtained (9,10).
Since the late 1980s, extensive research has been conducted on the potential emotional consequences of prenatal testing. In 2004, the NHS Research and Development,
Health Technology Assessment program published a systematic review by Green et al. (11) on the psychosocial
aspects of genetic screening in pregnant women and newborns. That review presented a thorough, robust assessment and discussion of the published literature on
screening for Down’s syndrome and the associated anxiety. Based on 24 qualitative and quantitative studies, the
review concluded that there was no evidence of increased
anxiety among screen-negative women (11, p. 26). The
authors also found some evidence that anxiety was raised
in women that received a positive screening result, but
anxiety decreased when subsequent diagnostic testing
showed a normal result (11, p. 28). They found insufficient evidence to determine whether residual anxiety
remained. However, the authors expressed substantial
methodological concerns regarding many of the publications; thus, their ability to make robust conclusions was
limited. Consequently, further research was recommended.
Currently, a decade later, it may be relevant to ask
whether the recommendations of Green et al. have been
addressed with further research. What is the current scientific evidence on psychosocial aspects of prenatal
screening for Down’s syndrome? In the continuously
expanding and advancing field of prenatal screening, we
chose to narrow our focus to a core area of debate among
clinicians, administrators and ethical commentators – the
association between prenatal screening and anxiety. Since
the majority of women who undergo screening receive
either a negative or a false-positive screening result, we
decided to limit the investigation to these two groups.
Anxiety is a complex concept and we decided to focus
solely on studies using quantifiable measures of anxiety.
Accordingly, the aim of this review was to summarize the
scientific, quantitative evidence that points to whether
screening for Down’s syndrome causes anxiety in pregnant women, and we address specifically (i) differences in
anxiety between women who accept screening and women
who either decline screening or are not offered screening,
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and (ii) differences in anxiety before and after screening
in women who accept screening.

Material and methods
Search strategy
We used the PRISMA guidelines (12) to structure our
review process. In an initial scoping of the literature, we
specified the search strategy accordingly, based on PICOS:

•
•

Population: Pregnant women.
Intervention: Maternal serum, nuchal translucency or
combined screening for Down’s syndrome.
• Comparison: screening vs. no screening, or pre-screening vs. post-screening.
• Outcome: Maternal anxiety.
• Study design: Quantitative studies: randomized controlled trials and cohorts.
To investigate current practices and technologies in
screening for Down’s syndrome, the search was limited to
studies published after Green et al. (11) completed their
literature search. Thus, this review includes only studies
published between 1 August 2001 and 1 April 2013.
Based on the PICOS, search terms were formulated,
and test searches were performed to develop the final
search strategy. The search terms agreed on are presented
in Table 1. In April and May 2013, we performed a systematic search in five databases (PubMed, Embase,
Cinahl, PsychInfo, and Cochrane). When possible, we
used thesaurus terms (such as terms included in the Medical Subject Headings index, MeSH). Because each database uses slightly different thesaurus terms, the terms
were adapted accordingly, without changing the meaning
of the search terms in the search protocol. The full search
strategy can be obtained from the authors on request.

Study selection
The systematic search identified 383 candidate publications (Figure 1). After removal of duplicates, two of the
authors (S.L. and L.M.) independently screened the
Table 1. MeSH terms used in PubMed search.
Patient

Intervention

Outcome

Pregnancy
or
AND
Pregnant women

(Mass Screening
or
AND
Prenatal diagnosis)
and
(Chromosomal disorders
or
Down Syndrome)

Behavior
or
Emotions
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Idenﬁcaon

S. Lou et al.

Records idenﬁed through
database searching
(n = 383)

Addional records idenﬁed
through other sources
(n = 0)

Included

Eligibility

Screening

Records aer duplicates removed
(n = 316)

Records screened
(n = 316)

Records excluded
(n = 276)

Full-text arcles assessed
for eligibility
(n = 40)

Full-text arcles excluded,
with reasons
(n = 33)

Studies included in
narrave review
(n = 7)

Secondary data (3)
Non-validated scales (1)
Fetal anomaly (4)
Knowledge and decisionmaking (8)
Invasive tesng (10)
Did not meet inial
inclusion criteria, e.g.
qualitave studies (7)

Figure 1. PRISMA 2009 flow diagram.

remaining 316 publications for eligibility by title, abstract
and full-text, when necessary. Criteria for inclusion at this
point were quantitative studies that investigated screening
for Down’s syndrome and emotional responses from pregnant women.
As a result, 40 publications were identified for potential
inclusion. All studies were read in full by authors S.L.
and L.M. independently, and assessed for eligibility
according to PICOS and exclusion criteria. A search of
reference lists and Science Citation Index did not identify
additional studies.
Criteria for excluding publications were:

•

Studies that presented only secondary data, such as
reviews.
• Studies that used non-validated scales developed
specifically for the study in question.
• Studies on fetal anomalies detected during the screening process.
• Studies on parental knowledge and decision-making
regarding screening.
• Studies on anxiety during invasive testing.
Consequently, another 33 publications were excluded.
The seven eligible publications are listed in Table 2. Study
relevance and validity, including risk of bias, was assessed
independently by authors S.L. and C.P.N. using checklists

developed by the Danish National Board of Health (13),
and assessments were compared and discussed between
the authors.
Studies were subsequently ranked according to the
Oxford Centre for Evidence-based Medicine (CEBM)
guidelines (14). Based on the assessment of the individual
study, grades of recommendation (A–D) of the overall
evidence on relevant outcomes were given according to
the CEBM guidelines (14). For the evidence to be graded
with recommendation A, consistent level 1 studies
(randomized controlled trials and cohorts) are required:
recommendation A thus indicates high level of evidence,
whereas a recommendation D reflects level 5 studies
(such as expert opinion) or troubling inconsistent studies
of any level, and thus poor level of evidence.
Due to the heterogeneity of aims and designs of the
included studies, we decided to present a narrative review
and thus no meta-analysis was done.

Results
Characteristics of included studies
Table 2 displays the main characteristics of the studies
included. The studies were ranked as 1b to 2b level of
evidence according to CEMB guidelines. The studies

ª 2014 Nordic Federation of Societies of Obstetrics and Gynecology, Acta Obstetricia et Gynecologica Scandinavica 94 (2015) 15–27

17

18

Nuchal
translucency
measurement

Nuchal
translucency
measurement
or maternal
serum test

Nuchal
translucency
measurement

(15)

(16)

Maternal serum
test

(21)

(17)

Intervention

Reference

2879

687

€ller et al.
Mu
(2006)
The
Netherlands

2026

109

n

Kleinveld et al.
(2006)
The
Netherlands

€
Ohman
et al.
(2004)
Sweden

Lai et al.
(2004)
Singapore

Study

(i) Does offering prenatal
screening increase
anxiety? (ii) Does
receiving a negative
screening result make
women less anxious
and does a positive
screening result make
women more anxious?
(iii) What are the longterm consequences for
anxiety of offering
screening and receiving
a screening result?
(i) To compare anxiety
and depression during
pregnancy and
puerperium between
woman who are
offered NTM and
women who are not,
and (ii) to compare
levels between women

To evaluate the effect of
ultrasound screening
for Down’s syndrome
on women’s anxiety in
mid- pregnancy and
2 months after delivery

To assess anxiety levels in
mothers with low-risk
pregnancies before and
after offering routine
serum screening

Stated aim of the article

Table 2. Description of included studies (in order of year of publishing).

Cohort

Randomized
controlled
trial

Randomized
controlled
trial

Cohort

Design
Routine maternal
serum screening at
15–20 gws

Anxiety – Spielberger’s STAI

• T1: Intervention group:
After information, but
before screening
(11–14 gws)/Control
group: 12 gws

Anxiety – Hospital anxiety
and depression scale
(HADS)

• T1: Before information
about screening
• T2: After information
• T3: After test result was
known
• T4: At 24 gws
• T5: Postpartum (not
included in this study)

Intervention:
Information and offer
to undergo NTM
screening
(n = 527)
Control:
Standard care, no
screening offered
(n = 160)

Intervention 1:
Offered NTM
screening (n = 686)
Intervention 2:
Offered MST
screening (n = 648)
Control:
Standard care, no
screening offered
(n = 512)

Anxiety – STAI-form Y
Child-related anxiety – PRAQ-R

• T1: Early pregnancy (at
inclusion, before
randomization)
• T2: At 24 gws
• T3: 2 months
postpartum

Intervention:
Offered NTM at
12–14 gws
(n = 1030)
Control:
Standard care, no
screening offered
(n = 996)

Anxiety – Spielberger’s STAI
Cambridge Worry Scale
Edinburgh Postnatal
depression scale

• T1: Before serum
counseling
• T2: After counseling
but before screening
• T3: On day of 20-week
scan (screening results
known)
• T4: 4–6 weeks after
scan

Study group(s)

Outcome measures

Offering screening does
not increase anxiety or
depression levels.
Women who were
offered screening
(accepting/declining) had
significantly lower
HADS-levels at T2 and T3

Generally, offering
screening and receiving
test result do not
adversely affect anxiety.
Women who screened
positively had the highest
general anxiety, however,
at T4 this had returned to
normal

No statistically difference
between groups.
In both groups, women’s
worries decreased from
baseline over midpregnancy to 2 months
after delivery

No difference between
pregnant women and
reference population at
baseline
Significant decrease in
S-anxiety from T1 to T4

Results

2b

1b

1b

2b

Level of
evidence
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Nuchal
translucency
measurement

Maternal serum
test

Nuchal
translucency
measurement

(19)

(20)

(18)

2782

620a

€
Ohman
et al.
(2009)
Sweden

352

n

Cheng et al.
(2008)
Taiwan

Chueh et al.
(2007)
Taiwan

Study

To explore how
information about
being at risk for
Down’s syndrome
was understood and
whether the actual risk
and the woman’s
perception of risk was
associated with worry
or depressive symptoms
during and after
pregnancy.

To study the effect of
fast reporting by mobile
phone SMS on anxiety
levels in women
undergoing prenatal
biochemical screening
for Down’s syndrome.

To assess pre- and postprocedural maternal
anxiety when screening
for Down’s syndrome,
and the psychological
impact of a positive
screening result.

accepting and declining
screening.

Stated aim of the article

Cohort

Randomized
controlled
trial

Cohort

Design

• T1: Early pregnancy (at
inclusion, before
randomization)
• T2: At 24 gws
• T3: 2 months
postpartum

Worry – Cambridge Worry
Scale
Edinburgh postnatal
depression scale

• T1: At inclusion, before
screening
• T2: Before appointment
at clinic (when SMS had
already been given to
intervention group)
• T3: 3 days after
appointment.

Women undergoing
risk assessment for
Down’s syndrome
26 women were
high-risk (all
false-positive)
582 women were
low risk

Intervention:
Fast reporting by SMS
(n = 1422)
Control:
No mobile phone
reporting (n = 1360)

Anxiety – Spielberger ‘s STAI

screening
• T3: At 22 gws (invasive
testing complete and
• T4: 6 weeks
postpartum

• T1: Before screening
• T2: 1 week after

Intervention:
NTM screen-positive
result (n = 172)
Control:
Normal screening
result
(n = 180)

Study group(s)

Anxiety – Spielberger’s STAI

• T2: Both groups:
20 gws
• T3: Both groups:
6 weeks postpartum

Outcome measures

No significant relation
between high risk and
worry/depressive
symptoms during or after
pregnancy.
Women perceiving as
being at high-risk were
slightly more worried in
mid-pregnancy, but this
abated to the same levels
2 months postpartum.

Fast reporting by SMS
significantly alleviates
anxiety for
screen-negative women
while waiting for
appointed clinical visit

Women with positive
screening result did not
have sustained increase in
anxiety.

Results

2b

1b

2b

Level of
evidence

CEBM, Oxford Centre for Evidence-based Medicine; gws, gestational weeks; HADS, Hospital Anxiety and Depression Scale; NTM, nuchal translucency measurement; PRAQ-R, Pregnancy Related
Anxiety Questionnaire-Revised; STAI, Spielberger’s State-Trait Anxiety Inventory.
a€
Ohman et al. (18) included 620 women in their study but only reported results from 608 women.

Intervention

Reference

Table 2. Continued
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19

20
<11 gws
Screening: 7.55 (5.18)
No screening (control):
8.63 (4.07)
11–14 gws
High-risk screening result
S-anxiety: 39.2 (9.8)
T-anxiety: 40.1 (17.2)
Control
S-anxiety: 41.2 (11.3)
T-anxiety: 41.7 (13.9)

STAI
PRAQ-Rd

HADSe

Kleinveld et al. (2006)c
The Netherlands

Muller et al. (2006)
The Netherlands

Chueh et al. (2007)
Taiwan

(15)

(16)

(19)

STAI

<16 gws
STAI (S-anxiety)
Before/after information
Screening accepted: 37/36
Screening declined: 37/35
No screening (control): 37/36
PRAQ-R
After information
Screening accepted: 2.5
Screening declined: 2.4
No screening (control): 2.4

STAI
EPDSb

15–20 gws
Before counseling:
S-Anxiety: 36.73 (6.99)
T-Anxiety: 39.73 (6.53)
After counseling (same day):
S-Anxiety: 35.50 (7.78)
T-Anxiety: 39.25 (6.84)

STAIa

Ohman et al. (2004)
Sweden

Lai et al. (2004) Singapore

(21)

Baseline

Scales

(17)

Study

Reference

Table 3. Timepoints and anxiety scores (with standard deviations).

1 week after NTM result
High-risk screening result
S-anxiety: 44.3 (14.4)
T-anxiety: 42.6 (9.2)
Control
S-anxiety: 37.3 (10.8)
T-anxiety: 40.9 (11.3)

After test result
(or comparable time)
STAI (S-anxiety)
High risk: 42
Normal risk: 33
Screening declined: 33
No screening: 35
PRAQ-R
High risk: 2.8
Normal risk: 2.2
Screening declined: 2.3
No screening: 2.3

On day of screening, before
screening (20 gws)
S-Anxiety: 35.46 (7.34)
T-Anxiety: 38.96 (6.57)

Screening

6 weeks postpartum
Screening: 6.97 (6.08)
No screening: 8.91 (6.05)
6 weeks postpartum
False-positive screening result
S-anxiety: 38.5 (9.9)
T-anxiety: 39.6 (10.2)
Control
S-anxiety: 37.1 (12.1)
T-anxiety: 41.5 (8.9)
22 gws
False-positive screening result
S-anxiety: 36.9 (8.8)
T-anxiety: 39.7 (11.7)
Control
S-anxiety: 37.1 (12.1)
T-anxiety: 41.5 (8.9)

2 months postpartum
Screening:
S-Anxiety: 30.2 (8.4)
T-anxiety: 32 (8.8)
EPDS: 8.2
No screening:
S-Anxiety: 31 (8.2)
T-anxiety: 32.1 (8.4)
EDPS: 9.0

Postpartum

20 gws
Screening: 5.66 (4.07)
No screening: 7.50 (5.69)

24 gws
Screening:
S-Anxiety: 32.8 (8.7)
T-anxiety: 34 (8.6)
EPDS: 11.8
No screening (control):
S-Anxiety: 32.9 (8.8)
T-anxiety: 34 (8.5)
EDPS: 13.3
28 gws
STAI (S-anxiety)
High risk (false-positive): 37
Normal risk: 35
Screening declined: 34
No screening: 36
PRAQ-R
High risk (false-positive): 2.7
Normal risk: 2.2
Screening declined: 2.3
No screening: 2.2

24–26 gws
S-anxiety: 30.61 (5.66)
T-anxiety: 38.55 (6.55)

Late pregnancy

Screening and anxiety – systematic review
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EPDS SCWSh

€
Ohman
et al. (2009)g
Sweden

Screening
At day of clinical follow-upf
Normal screening result
Intervention
S-anxiety: 33.8 (7.9)
Control
S-anxiety: 39.1 (10.1)
High-risk screening result
Intervention
S-anxiety: 44.1 (13.4)
Control
S-anxiety: 42.9 (11.5)

Baseline
<14–18 gws
Normal risk screening result
Intervention
S-anxiety: 38.9 (9.9)
T-anxiety: 39.8 (11.2)
Control
S-anxiety: 37.8 (11.3)
T-anxiety: 38.4 (10.9)
High-risk screening result
Intervention
S-anxiety: 39.2 (11.4)
T-anxiety: 38.7 (8.8)
Controligh-risk
S-anxiety: 39.9 (9.4)
T-anxiety: 40.1 (13.2)
11–14 gws
High-risk screening result
EDPS: 5.6
SCWS: 3.2
Normal risk screening result
EDPS: 5.8
SCWS: 3.1
24 gws
High-risk screening result
(false-positive)
EDPS: 7.2
SCWS: 2.7
Normal risk screening result
EDPS: 5.4
SCWS: 2.6

3 days after clinical follow-up
Normal screening result
Intervention
S-anxiety: 35.3 (12.5)
Control
S-anxiety: 34.9 (10.1)
High-risk screening result
Intervention
S-anxiety: 43.4 (9.6)
Control
S-anxiety: 43.1 (10.6)

Late pregnancy

2 months postpartum
High-risk screening result
(false positive)
EDPS: 5.6
SCWS: 1.5
Normal risk screening result
EDPS: 4.9
SCWS: 1.1

Postpartum

a

gws, gestational weeks.
The State Trait Anxiety Inventory (STAI) scores respondents on a scale of 20–80. Scores of 35 are considered normal anxiety and scores of 50–61 are considered an acute anxiety response
(11,24).
b
The Edinburgh Postnatal Depression Scale (EDPS) scores respondents on a scale of 0–30. Scores of ≥13 indicate probable minor depression in the antenatal period (49).
c
Kleinveld et al. (15) did not supply T-anxiety scores or information on standard deviations.
d
The Pregnancy-related Anxiety Questionnaire-Revised (PRAQ-R) consists of three subscales, but only “fear of bearing a physically or mentally handicapped child” is included in the present study.
Scores range from 1 (low anxiety) to 5 (high anxiety) (15).
e
The Hospital Anxiety and Depression Scale (HADS) scores respondents on a scale of 0–56, where values of 8–11 define possible and values of 11 or more definite probable cases of anxiety or
depression (16).
f
Results of screening known by intervention group and high-risk group.
g€
Ohman et al. (18) did not provide information on standard deviations.
h
The Swedish version of the Cambridge Worry Scale (SCWS) only include one item (“worry about the possibility of something being wrong with the baby”) scoring on a 0–5 scale. Values of 4–5
are defined as “major worry” (18).

(18)

STAI

Cheng et al. (2008)
Taiwan

(20)

Scales

Study

Reference

Table 3. Continued

S. Lou et al.
Screening and anxiety – systematic review

ª 2014 Nordic Federation of Societies of Obstetrics and Gynecology, Acta Obstetricia et Gynecologica Scandinavica 94 (2015) 15–27

21

Screening and anxiety – systematic review

include a total of 8835 participants. Two studies were
conducted in the Netherlands (15,16), two in Sweden
(17,18), two in Taiwan (19,20) and one in Singapore (21).
All studies had a stated aim to assess anxiety or worry in
pregnant women undergoing screening for Down’s syndrome, but the study designs varied considerably. Three
studies were randomized controlled trials and four were
cohort studies. The studies included 109–2782 participants.
The screening tests investigated were maternal serum test
(20,21), nuchal translucency measurement (NTM) (16–19),
or both (15). Three studies compared a group of women
who were offered screening with a control group of pregnant
women who were not offered screening (15–17). Three studies compared interventions in a cohort where both the intervention and control groups underwent screening (18–20).
One study did not include a control group (21).
All studies used self-administered questionnaires to
measure respondents’ anxiety levels at several points during pregnancy. All studies included a baseline anxiety
measurement and a mid-pregnancy, post-screening measurement at approximately 20–28 gestational weeks, thus
allowing for comparisons across studies. Four studies also
included anxiety measurements at 6–8 weeks postpartum
(16–19). Table 3 displays numerical results and standard
deviations (where available) of the individual measurements in the included studies. Statistical significance is
reported under Results where relevant.
Five studies, including the three randomized controlled
trials, used Spielberger’s State-Trait Anxiety Inventory
(STAI). STAI is a validated (22), 40-item scale that differentiates between the temporary condition of “state anxiety”
(S-anxiety) and the more general, long-standing quality of
“trait anxiety” (T-anxiety) (23). Thus, S-anxiety fluctuates
over time, whereas T-anxiety is more stable. Respondents
are scored on a scale of 20–80, where the higher scores are
positively correlated to higher levels of anxiety. A STAI
score of 35 is considered normal anxiety, and STAI scores
of 50–61 are considered acute anxiety responses (11,24).
The widespread use of STAI facilitates comparisons across
studies. The remaining studies also used validated scales;
for example the Cambridge Worry Scale (25) and the
Hospital Anxiety and Depression Scale (HADS) (26).
In the following presentation of results, the Green et al.
(11) review is used as frame of reference to compare previous and current scientific evidence on screening and
anxiety. We emphasize that the results of the present
review are autonomous and can be read independently of
Green et al (11).

Anxiety before screening
Green et al. (11) reported mean anxiety scores of 33–36
(27) and 38 (28) on the STAI for pregnant women that
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chose screening. Green et al. considered a STAI score of
34 as “normal”, and they suggested that pregnant women
had slightly increased anxiety levels compared with a
non-pregnant population (11). Due to significant dropout in the included studies, the authors recommended
that those scores should be interpreted with caution.
In the present review, all studies included anxiety measures in early pregnancy prior to any randomization and/
or intervention (at 8–16 gws). For the five studies using
the STAI, the mean scores ranged from 36.7 (21) to 41.7
(19). We found moderate to good evidence (CEBM recommendation B) that the mean anxiety scores for women
in early pregnancy were within this range; however, these
studies did not report a comparable anxiety score for the
background population or a matched non-pregnant
group.
M€
uller et al. (16) included a reference to a Dutch validation study of the HADS-scale providing a mean score
for the general population (29). The authors concluded
that there was no significant difference between Dutch
subjects and pregnant women. However, on the basis of
the present review, we could not conclude whether pregnant women were more or less anxious at baseline than
the general population.

Anxiety in women who are offered screening
compared with women who are not
Green et al. (11) did not address the issue of anxiety in
women who are offered screening compared with women
who are not. In the present review, two randomized controlled trials (15,17) and one cohort study (16) addressed
this question. In the Swedish randomized controlled trial
€
by Ohman
et al. (17), 2026 pregnant women were randomized to either a 12–14 gestational weeks (gws) ultrasound examination including screening for Down’s
syndrome or to standard prenatal care (routine scan at
15–20 gestational weeks with no screening for Down’s
syndrome). The results showed no statistical difference
between the intervention and the control group regarding
anxiety or depressive symptoms during pregnancy or
postpartum.
In the study by Kleinveld et al. (15), pregnant women
were randomized to three groups: one was offered a
maternal serum test, the second was offered NTM, and
the third received standard care (no screening). In the
two groups randomized to screening (n = 1471), the
pregnant women received information and decided for or
against screening; 694 declined the offer. The results
showed that S-anxiety levels in women who declined
screening were lower than in women who were not
offered screening at all. This led the authors to conclude
that allowing women to have a choice regarding prenatal
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screening may have a small favorable effect on general
feelings of anxiety. This result was supported by the findings of M€
uller et al. (16) who showed that women who
were offered screening (acceptors as well as decliners) had
significantly lower HADS scores at 20 gestational weeks
and postpartum than women who had not been offered
screening at all.
Thus, with one study showing no difference between
groups, and two studies showing lower anxiety levels in
women who were offered screening compared with
women who were not, we found low to moderate evidence (CEMB recommendation C) that allowing women
to have a choice regarding prenatal screening had a
positive effect on general feelings of anxiety.

Anxiety among pregnant women who decline
screening
Green et al. (11) found three studies that compared
women who accepted screening with women who were
offered, but subsequently declined, a maternal serum test
or NTM screening (30–32). However, the drop-out rates
were 47–78% among women who declined screening.
Therefore, the authors could not conclude whether anxiety differed between women who chose and those who
declined screening.
In the present review, the two Dutch studies included
pregnant women who declined an offer of prenatal
screening. M€
uller et al. (16) found no statistically significant difference in anxiety between women who accepted
or declined screening, at 12 gestational weeks, 20 gestational weeks or at six weeks after birth. Kleinveld et al.
(15) found that after having received information about
the offer of prenatal screening, women who declined
screening had lower child-related anxiety [Pregnancy
Related Anxiety Questionnaire-Revised ((PRAQ-R)] than
women who accepted; however, the authors found no significant difference in STAI scores between women accepting and women declining screening. This lack of
difference between groups continued throughout the
pregnancy, both immediately after screening (or at a
comparable time for decliners), and in the last trimester
of pregnancy. Based on the M€
uller et al. and the Kleinveld et al. studies, we found low to moderate evidence
(CEBM recommendation C) that anxiety levels did not
differ between pregnant women who accepted and pregnant women who declined the offer of screening for
Down’s syndrome.

Anxiety after a screen-negative result
Green et al. (11) found that anxiety before a screening
test was slightly elevated compared with STAI norms, but
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anxiety returned to normal levels after a negative result
had been obtained.
The studies in the present review show similar results.
Three studies reported mean S-anxiety scores between 33
and 37.3 for screen-negative women (15,19,20). Two
studies showed that post-result anxiety scores were significantly lower than pre-screening anxiety scores (15,20).
Two other studies reported a numerical decrease in
scores, but this was not statistically significant (19,21). All
studies found that, in screen-negative women, anxiety
continually decreased over time, from pre-screening to
mid- and late pregnancy (20–28 gestational weeks) where
mean STAI scores ranging from 30.6 to 37.1 were
reported (16,17,19–21). Kleinveld et al. (15) reported
HADS anxiety and depression scores of screen-negative
women to be 35 after screening, compared with 37 at
baseline. Furthermore, after test results were known,
screen-negative women had significantly lower PRAQ-R
scores than women who declined screening. Three studies
measured anxiety postpartum, and all reported the lowest
anxiety levels at this point (16,17,19). Thus, we found no
evidence (CEBM recommendation B) to support an
assumption of residual anxiety in screen-negative women.

Anxiety after a screen-positive result
Green et al. (11) found that women experienced an acute
response when they received a positive screening result.
STAI scores rose to about 55 points upon receiving a
positive screening result (30,33,34). Nevertheless, the findings also suggested that anxiety scores returned to normal
levels after diagnostic testing showed normal results
(33,35).
In the present review, three studies included screenpositive women. All three reported significantly higher
levels of anxiety compared with screen-negative women.
The S-anxiety scores reported were 42 (15), 42.9–44.1
(20) and 44.3 (19); thus, these scores were numerically
much lower than those reported in the studies reviewed
by Green et al. (11).
For example, Chueh et al. (19) compared two groups
of pregnant women; one was a group with positive
screening results (NTM screening, n = 172) and the other
was an age-matched control group with negative screening results (n = 180). One week after screening, women
with positive screening results scored significantly higher
than controls for S-anxiety. However, at 22 weeks’ gestation and at six weeks after delivery, STAI scores did not
differ between the groups. Chueh et al. concluded that
screening does not induce a sustained increase in anxiety.
Though much smaller in sample size, the findings by
Kleinveld et al. (15), and M€
uller et al. (16) (n = 20 and
n = 8, respectively) supported this conclusion. By 28
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gestational weeks, Kleinveld et al. (15) found a numerical
difference in PRAQ-R Child-related anxiety between
women with a normal screening result (2.2) and women
with a false-positive screening result (2.7). However, this
difference was not statistically significant.
€
Ohman
et al. (18) found that a woman’s perception of
being at high-risk for Down’s syndrome (regardless of the
actual risk score) was associated with worry and depression. In contrast, the actual risk score was not associated
with worry or depression. However, two months after
€
delivery, Ohman
et al. found no association between the
level of worry and either the actual or perceived risk.
Based on the included studies, we found moderate to
good evidence (CEBM recommendation B) that anxiety
levels increased upon receipt of a screen-positive result.
However, upon receipt of a normal diagnostic result, in
the third trimester, and after delivery, we found no significant difference in anxiety levels between women with
negative and positive screening results. Therefore, the
present review did not support the hypothesis of residual
anxiety. On the contrary, we found moderate to good
evidence (CEBM recommendation B) that anxiety levels
declined to normal levels after receiving a normal
diagnostic result.

Discussion
In this article, we reviewed and summarized very different
studies in different countries with different traditions
regarding prenatal care and screening. Interestingly, across
all studies, anxiety in screen-negative women consistently
decreased from baseline to the third trimester and postpartum. All four studies measuring screen-positive
women’s anxiety after screening found a statistically significant increase in anxiety (15,16,19,20). However, by the
third trimester, anxiety levels in false-positive women
returned to the same level as for screen-negative women
(15,16,19). Thus, our results contribute to the current
base of evidence for understanding anxiety in relation to
screening for Downs’ syndrome in pregnant women.
There are some methodological challenges pertaining
to most of the study designs which may limit the generalizability of the results. First, there is risk of selection bias
in the inclusion of pregnant women in the studies. For
€
example, in the Swedish study by Ohman
et al. (17) the
inclusion rate was only 23%, and compared with the
background population, the sample population included
fewer women of non-Swedish decent and larger proportions of older women, nulliparous women, women who
were married/cohabiting, and women with a relatively
higher level of education. The only other study providing
demographic statistics, Kleinveld et al. (15), similarly
reported women in the study population to be of higher
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education than the general population of pregnant
women. Studies have shown a positive correlation
between educational level and knowledge about prenatal
screening (36,37), and making an informed decision
regarding prenatal screening has been shown to decrease
decisional conflict (38) and increase satisfaction later in
pregnancy (39). Consequently, the included women might
be better at coping with screen-associated anxiety, and
thus, the anxiety levels in these studies could be biased
towards lower values of anxiety.
Secondly, the drop-out rates must be taken into consideration. Only M€
uller et al. (16) analyzed data according to intention-to-treat and thus included scores for all
participants in the analysis – including the drop-outs. All
the other studies selectively analyzed only data from participants who completed all the questionnaires. Because
dropping out of a study is known to be proportionally
larger in sections of the population with relatively low
resources, these attrition rates potentially added to the
€
selection bias already present at inclusion. Ohman
et al.
(17) reported that drop-outs did not skew the sociodemographic distribution of women in their final study
group. Similarly, M€
uller et al. (16) reported no significant
difference in socio-demographic or obstetric background
between completers and drop-outs. However, drop-out
levels in the other studies might potentially influence the
validity of the results in the present review. Similar to the
selection bias, we hypothesize that drop-out might lead to
an underestimation of the anxiety levels.
Despite these limitations, we argue that our findings
address important aspects of prenatal screening. The pros
and the cons of prenatal screening have been an ongoing
debate; currently, there remain professionals, academics
and decision-makers who question the benefits of prenatal screening, primarily due to the assumption that it
induces harmful anxiety (3). One concern is the general
anxiety and medicalization of pregnancy that prenatal
screening might increase by making pregnant women
aware of the risk that something might be wrong with
the fetus. Green et al. (11) referred to a few studies that
indicated that prenatal screening could result in residual
anxiety lingering throughout the pregnancy and postpartum period (10,40,41); however, they concluded that this
relation was yet to be confirmed. In the present review,
we did not find any evidence to support the hypothesis
of residual anxiety. On the contrary, there was a continual decrease in anxiety throughout the pregnancy for
women participating in screening.
We have limited the present review to quantitative
studies using validated scales to address anxiety at the
epidemiological level. Thus, it is important to acknowledge that for the individual woman, participation in prenatal screening might be stressful and raise anxiety and
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concerns. For example, a qualitative study by Aune &
M€
oller (42) show the complex feelings, sense of responsibility, social pressure and moral issues that women
engage with when processing risk information about
pregnancy and the fetus. However, that study also finds
that a low-risk result increased reassurance and relief.
These findings are in line with several other studies that
demonstrate a reassuring affect (43,44) and increased
fetal-maternal attachment (45,46) following a normal
screening result.
Another often-voiced concern regarding prenatal
screening is the problem of false-positive screening
results, and the immediate worry and potential residual
anxiety it may lead to. In all screening procedures, the
risk of false-positive results is an unfortunate, but inherent, shortcoming. The studies in this review collectively
stress the significant increase in anxiety following a highrisk result. Qualitative studies have described the complex
information, moral dilemmas, and difficult decisions that
pregnant women and their partners must deal with
following a screen-positive result (7,47,48). Thus, a continual development of screening technologies to raise the
level of specificity is necessary to reduce the number of
false-positive women who endure emotional turmoil and
risk miscarriage of a healthy fetus due to the invasive
diagnostic procedures. However, a very important result
of this review is that false-positive pregnant women can
bounce back. We find that once a false-positive screen
result is rectified by a normal diagnostic result, there is
no significant difference in anxiety between women with
false-positive and those with negative screening results;
thus, at the epidemiological level, a false-positive screening result does not result in lingering anxiety. This finding suggests that a conclusive diagnostic result can restore
the pregnant woman’s faith in a healthy fetus and normal
pregnancy. These findings also speak in favor of a continual optimizing of clinical practices, particularly regarding
a smooth running of the diagnostic process and a fast
diagnostic response to minimize undue anxiety.
This review of quantitative studies, which used validated scales, represents one perspective on prenatal
screening and anxiety. Our results are consistent with the
present information and refine existing knowledge. However, there are important aspects to pregnancy, screening
and anxiety that are difficult to capture in randomized
controlled trials and cohort studies. First, we need a
better understanding of (and an ability to identify) why
some women experience extremely high anxiety levels that
impede
effective,
contemplative
decision-making.
Secondly, we need to investigate further the complex feelings of anxiety, excitement, nervousness and joy that
inform the pregnant women’s experiences with pregnancy
and prenatal care. To address these complex issues, we

suggest future combined studies of both epidemiological
and experiential perspectives on screening.
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