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Abstract

Background: Down syndrome is a common chromosomal abnormality and prenatal screening can inform parents
of the risk of their baby having Down syndrome. Little research has examined how decisions regarding both Down
syndrome screening as well as diagnosis are made among women who are currently pregnant and how their
decisions are influenced by their social contexts, specifically family and social media, using mixed methods. The
study was to test the validity and reliability of a scale that measures pregnant women’s attitudes and decision-
making concerning prenatal Down syndrome screening and diagnosis in urban areas of Taiwan.

Methods: We developed an item pool based on a literature review and in-depth interviews with 30 pregnant women
recruited at two district hospitals in urban areas. The item pool was reviewed by a panel of experts and then
administered to 300 women who had been pregnant for less than 24 weeks and had not received the Down syndrome
screening tests. We used item analysis and exploratory factor analysis to validate the scale and test its reliability.

Results: The initial item pool had 54 items. After the expert review, three items were deleted. After the item analysis, 16
additional items were deleted. Exploratory factor analysis of the remaining items revealed four factors labeled – “Attitudes
towards Down syndrome and Screening Tests,” “Important others’ Attitudes towards Down Syndrome,” “Influence of
Important Others on Decision-Making,” and “Influence of Social Media on Decision-Making” – and 16 of the remaining
items had satisfactory loadings on those factors, explaining 72.0% of the total variance. The Cronbach’s α values of the
dimensions ranged between 0.75 and 0.90, demonstrating satisfactory internal reliability.

Conclusions: The scale has satisfactory validity and reliability, and can be used to understand pregnant women’s
attitudes and decision-making regarding Down syndrome screening and diagnosis, and to help design tailored
consultations for pregnant women in clinical settings.
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Background
Down syndrome is a common chromosomal abnormality
and is associated with various comorbidities, such as
congenital heart disease, gastrointestinal disorders, im-
munodeficiency, visual and hearing impairment, skeletal
dysplasia, physical growth delay, and intellectual disabil-
ity [1]. Prenatal screening can inform parents of the risk
of their baby having Down syndrome. Invasive diagnos-
tic tests such as Amniocentesis or Chorionic Callus sam-
pling involve chromosomal testing can be performed to
confirm Down syndrome in fetuses [2].
Down syndrome screening is noninvasive and the test

results reveal the risk of fetuses having Down syndrome.
When the screening test result is positive, a pregnant
woman needs to decide whether to receive further diag-
nostic tests and possibly terminate her pregnancy if the
diagnostic test result is positive [3, 4].A false positive
may result in invasive diagnostics or unnecessary anxiety
in pregnant women, both of which increase the risk of
miscarriage [3, 5, 6]. Studies have shown that women are
unable to distinguish between various Down syndrome
screening tests and they are not fully informed of the
benefits and risks associated with those tests [3, 7]. As a
result, pregnant women often have difficulty deciding
whether to receive screening and diagnostic tests [8–10],
particularly when the decision must be made within a
limited time period [6]. Most pregnant women therefore
rely on healthcare professionals to provide unbiased and
accurate information to help them make decisions [11].
Yet, the technical nature of different Down syndrome
screening tests are difficult to explain and may cause
confusion and anxiety in pregnant women [12]. A meta-
synthesis suggested a need for research that focused on
examining pregnant women’s experiences and decision-
making about screening for Down syndrome [13].
Two Down syndrome screening tests are commonly

recommended by OB/GYN physicians for the routine pre-
natal care in Taiwan [14]: one in the first trimester (weeks
11–14) and the other the second trimester (weeks 15–20).
The first trimester combined test involves using ultra-
sound to examine a fetus’ nuchal translucency (NT), along
with the test of maternal serum markers (free β-hCG and
PAPP-A). It is able to detect 82–87% of fetuses with Down
syndrome [15], The second trimester quadruple screening
measures maternal serum markers (free β-hCG, AFP, uE3,
and inhibin A) and detects 60–83% of fetuses with Down
syndrome. According to the most recent study, the first-
trimester screening had higher performance with a lower
false positive rate than the second-trimester screening
[16]. If the maternal serum marker test indicates a higher
than 1-in-270 risk of Down syndrome, the pregnant
woman is advised to receive an invasive procedure,
such as Amniocentesis or Chorionic Villus Sampling,
as a diagnosis test.

Because of the prevalence of Down syndrome, a multi-
tude of studies examined mothers’ knowledge, beliefs,
and attitude about the abnormality. In particular, many
studies focused on decision making following a prenatal
diagnosis of Down syndrome using survey [17, 18]or
used qualitative interview to explore the decision-
making process termination of pregnancy following a
prenatal diagnosis [19] or focused only on those who
had higher risk of fetal Down syndrome [20]. One quali-
tative research focused on describing the circumstances
in which maternal serum screening for Down syndrome
was offered to pregnant women and their reasons for
undertaking it in Taiwan [21] and one study used meta-
synthesis approach to report qualitative research studies
related to pregnant women’s decision-making process
only with regards to antenatal screening for Down syn-
drome [13]. To the best of our knowledge, little research
has examined how decisions regarding Down syndrome
screening as well as diagnosis are made among women
who are currently pregnant but have not yet receiving
any Down syndrome screening or diagnostic tests in
Taiwan, and how their decisions are influenced by their
social contexts, specifically family and social media in
other countries. This paucity of research is likely due to
the fact that no valid scale is available to assess pregnant
women’s attitude and decision-making regarding Down
syndrome screening and diagnosis. Moreover, a valid
scale may help health providers to assess, in a patient
and family-centered way, how pregnant women ap-
proach the choice of Down syndrome screening and
diagnosis and to assist pregnant women in making deci-
sions that are uncertain and may have significant conse-
quences to their families. The purpose of this study,
therefore, was to develop and validate a scale that mea-
sured attitude and decision-making regarding prenatal
Down syndrome screening and diagnosis among preg-
nant women who had not received screening in urban
areas of Taiwan. In developing and validating the scale,
we drew on a hospital-based sample of pregnant women
in Taipei City, where the cost of Down syndrome
screening and diagnosis is low because of government
subsidies. This allowed us to exclude cost as a consider-
ation and focus pregnant women’s attitudes and their so-
cial contexts in decision-making.

Methods
This study employed a cross-sectional design and was
conducted between March 2016 and December 2017 in
two district public hospitals in Taipei, Taiwan. We used
a mixed-methods approach – specifically, an exploratory
sequential design [22] – to develop and validate a scale
to assess pregnant women’s attitudes and decision-
making regarding Down syndrome screening and diag-
nosis tests. Our design involved the following steps.
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First, we conducted a broad review of literature to search
for existing scales or survey items in relation to attitudes
and decision-making of Down syndrome screening and
diagnosis tests. Second, we performed in-depth inter-
views with 30 women who had their prenatal care visits
at these two district public hospitals, were in first or sec-
ond trimester of pregnancy, and who had not received
Down syndrome screening. All the interviews were
audio-recorded and transcribed. We analyzed the tran-
scriptions to identify themes and issues of importance to
pregnant women. Third, we developed an item pool
based on the results of government guidelines, literature
review and in-depth interviews [23, 24]. The initial pool
consisted of 54 items, related to pregnant women’s atti-
tudes towards Down syndrome and Down syndrome
screening, factors affecting pregnant women’s Down
syndrome screening and diagnosis decisions, and percep-
tions of family members’ and friends’ views of Down
syndrome. Fourth, we conducted a Delphi process with
four panelists with expertise in Obstetrics and
Gynecology, Nursing, and Behavioral Sciences to review
the item pool. To establish expert’s validity of the instru-
ment, the experts were asked to rate the relevance
(whether the item is important to be included), appro-
priateness (whether the item is appropriately worded),
and clarity (whether the item is clear and easily under-
standable) of each item on a 4-point Likert scale. A
higher rating meant higher relevance, appropriateness,
or clarity. Panelists were expected to suggest wording
changes for items that received low ratings. We calcu-
lated the Content Validity Index (CVI), a widely used
index for measuring the degree to which an item is ap-
propriate for the construct being measured, for each
item by averaging the scores by the four panelists and
deleted 3 items that had a CVI less than 2. The
remaining 51 items were revised, if needed, and sent
back to the panelists for another review before they were
finalized for validation.
Finally, we conducted a survey to validate the 51 items

using a convenient sample of pregnant women who
attended the prenatal care visits at the two district public
hospitals in Taipei City. Survey participants were women
who had been pregnant for less than 24 weeks and had
not received Down syndrome screening by the time of
the survey. We excluded those who were medically eli-
gible to receive a diagnosis test or who wished to receive
a diagnosis test without a screening test first. In accord-
ance to Wu & Tu (2012), the sample size for validation
should be at least five times the number of items to be
validated [25]. With a pool of 51 items, the minimal
sample size should be 255. To reach this target number
and assuming a 80% response rate, we recruited 320
pregnant women to participate in the survey; 300 agreed
and provided valid responses, achieving a valid response

rate of 93.8%. The average age of participants was 32.5,
with a range between 21 and 44. The very majority
(83.0%) of participants had a college level education or
above and 17.0% had a high school diploma. Close to
three-fourths (74.8%) worked full-time and the remain-
der worked part-time or were unemployed. About 11%
had a monthly household income of less than NT$30,
000, 15.5% between NT$30,000 and NT$50,000, 15.9%
between NT$50,000 and NT$70,000, 29.8% between
NT$70,000 and NT$100,000, and 25.3% over NT$100,
000. About 66% have a religion. Approximately 8% re-
ported that they were a smoker before pregnancy, and
2.3% reported that they were still smoking during preg-
nancy. Very few (3.0%) reported that they had poor
physical health, 39.6% fair, and 57.8% good or excellent
physical health. Similarly, very few (4.3%) reported hav-
ing poor mental health, 44.0% fair, and 51.6% good or
excellent mental health. About 25% had chronic condi-
tions. About half of the participants (51%) were first-
time mothers, 40.0% were having their second baby
when interviewed; about 9.3% were having their third or
more babies when interviewed. Close to 70% reported
that the pregnancy were unintended. A few (10.0%)
women reported that they knew children with Down
syndrome; only 4.0% had a genetic consultation; 1.3% re-
ported that they had family members with Down syn-
drome, and 5.3% were not sure. Only about 35% of
women had ever received Down syndrome screening
information.
To validate the 51 items, we performed a series of ana-

lyses, including item analysis, exploratory factor analysis
(EFA), and internal consistency analysis (the Cronbach’s
α). The purpose of item analysis was to examine the qual-
ity of each item and to retain items that showed a strong
correlation with other items and that were able to differ-
entiate the levels (i.e., high versus low) of attitudes and
decision-making among pregnant women. EFA helped to
uncover the underlying, latent structure of retained items.
We used Principal Component analysis to extract factors
with an eigenvalue higher than 1 and performed Varimax
Orthogonal Rotations in the analysis. Finally, we calcu-
lated the Cronbach’s α value of retained items to examine
their reliability to assure the items have good internal
consistency. All statistical analyses were performed using
IBM SPSS for Windows 22.0.

Results
Item analysis
Table 1 displays results of the item analysis. The second
column shows the correlations between individual items
and the total score of 51 items retained after the Delphi
process. It was expected that if a participant responded
positively to an item, she should, in general, have a
higher overall score than participants who responded
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Table 1 Item Analysis Results

No. Item Correlation between items and the total score Cronbach’s α after deletion
(Original α = 0.724)

CR

1 A1 0.291 0.721 3.452*

2 A2 0.120 0.723 1.527

3 A3 0.415 0.720 5.872*

4 A4 0.396 0.720 5.544*

5 A5 0.346 0.720 4.655*

6 A6 0.349 0.719 6.148*

7 A7 0.388 0.720 6.093*

8 A8 0.421 0.720 6.119*

9 A10 0.373 0.720 5.651*

10 A11 0.296 0.720 4.847*

11 A12 0.295 0.720 3.884*

12 A13 0.308 0.720 4.882*

13 A14 0.468 0.717 7.709*

14 A15 0.112 0.724 1.892

15 A16 0.430 0.719 7.086*

16 A17 0.221 0.722 2.712

17 A18 0.452 0.717 7.823*

18 A19 0.270 0.721 3.101*

19 A20 0.342 0.721 3.849*

20 A21 0.467 0.717 7.240*

21 A22 0.458 0.719 6.813*

22 A23 0.532 0.716 9.598*

23 A24 0.520 0.716 8.421*

24 A25 0.499 0.716 7.487*

25 A26 0.533 0.716 8.186*

26 A27 0.556 0.716 8.411*

27 A28 0.270 0.703 7.739*

28 A29 0.345 0.719 4.796*

29 A30 −0.033 0.726 0.348

30 A31 0.343 0.720 4.808*

31 A32 0.243 0.721 4.312*

32 A33 0.236 0.721 3.585*

33 A34 0.370 0.718 5.581*

34 A37 0.388 0.718 4.297*

35 A38 0.265 0.721 4.280*

36 A39 0.338 0.720 5.713*

37 A40 0.498 0.717 7.568*

38 A41 0.488 0.718 6.710*

39 A42 0.542 0.716 10.205*

40 A43 0.491 0.716 8.611*

41 A44 0.533 0.716 9.075*

42 A45 0.452 0.717 6.406*

43 A46 0.444 0.718 6.059*

Huang et al. BMC Pregnancy and Childbirth          (2020) 20:407 Page 4 of 9



not as positively to an item. Sixteen of the items had a
correlation coefficient of less than 0.30, which based on
Wu and Tu (2012) may be too low and therefore may be
candidates for deletion [25]. The third column shows
the Cronbach’s α value that would result should an item
was deleted. In comparison to the Cronbach’s α for all
51 item (0.724), removing three items would have pro-
duced a higher Cronbach’s α value (i.e., 0.726, 0.726, and
0.725, respectively) and improved the item pool’s in-
ternal consistency [25]. Finally, the last column displays
each item’s critical ratio (CR), which indicated the de-
gree to which the item was able to differentiate between
participants with a high level of response to the item
pool vis-à-vis participants with a low level of response. A
statistically significant CR value means the item has a
satisfactory differentiation power. The CR values of 6
items did not reach a significant level.
Based on results of the item analysis, we decided to re-

move 16 items (highlighted in gray in Table 1) and re-
tain 35 items in the EFA.

Exploratory factor analysis (EFA)
We performed the Kaiser–Meyer–Olkin (KMO) test to ver-
ify if our data were suitable for factor analysis. KMO
returns value ranging between 0 and 1; the higher the value,
the more suitable the data are for factor analysis. Specific-
ally, a value between 0.8 and 1 indicates adequate suitability
and factory analysis is meritorious [26]. The KMO value in
our study sample was 0.829. In addition, we performed the
Bartlett’s test of sphericity, which aims to test the correla-
tions among items. The analysis showed that the approxi-
mate Chi-Squared value was 5658.80 with p < 0.001,
indicating our data were suitable for factor analysis.
We performed five rounds of EFA and used the follow-

ing 4 criteria for item deletion: (1) items of factors with
less than 3 items [27]; (2) items with a factor loading less
than 0.5 [28]; (3) items loaded on more than one factor
[29]; and (4) items loaded on unintended factors [30].
The first round of EFA identified 9 factors that had an

eigenvalue higher than 1 and that together explained

67.74% of the total variance; those items were deleted in
accordance with the first criterion for deletion. Six add-
itional items were also deleted because they loaded on
more than one factor. In total, 10 items were deleted dur-
ing in the first round of EFA.
The second round of EFA found 7 factors that had an

eigenvalue higher than 1. Together, they explained
69.63% of the total variance. One factor was loaded by 2
items; those items were deleted. Two items loaded on
more than one factor and were deleted. This round of
EFA, thus, resulted in the deletion of 4 items.
Results of the third round of EFA showed that five fac-

tors had an eigenvalue higher than 1 and explained
67.32% of the total variance. One factor was loaded with
fewer than three items and those items were deleted.
One item loaded onto more than one factor and it was
deleted. In total, three items were deleted.
We performed the fourth round of EFA, which

identified 4 factors with an eigenvalue higher than 1,
explaining 66.68% of the total variance. All of the fac-
tors were loaded with at least three items; the factor
loadings of the item were all greater than 0.5 and no
item was loaded on more than one factor. However,
two items were loaded on unintended factors; there-
fore, we deleted these two items and performed the
EFA again. We finally identified 4 factors with an
eigenvalue higher than 1, explaining 71.97% of the
total variance. The factor loadings of the item were
all greater than 0.5; no item was loaded on more than
one factor; and all items were loaded on intended fac-
tors. Although one factors have only two items, re-
searchers reached the consensus on keeping this
factor because of its importance. The KMO value was
0.82, indicating satisfactory suitability for a factor ana-
lysis (KMO falls between 0.8 and 0.9 means satisfac-
tory) [26]. The approximate Chi-Squared value in the
Bartlett’s test of sphericity was 2816.20 (p < 0.001).
After conducting EFA, our study identified four factors

and we labeled them: “Attitude towards Down Syndrome
and Screening tests” (six items), "Attitudes of Important

Table 1 Item Analysis Results (Continued)

No. Item Correlation between items and the total score Cronbach’s α after deletion
(Original α = 0.724)

CR

44 A47 0.281 0.719 5.561*

45 A48 0.248 0.721 4.385*

46 A49 0.310 0.720 5.286*

47 A50 0.119 0.726 0.586

48 A51 0.142 0.725 0.951

49 A52 0.385 0.718 6.415*

50 A53 0.502 0.716 8.285*

51 A54 0.477 0.716 7.899*
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Others1 toward Down Syndrome" (two items), “Influence
of Important Others on Decision-Making” (five items),
and “Influence of Social Media on Decision-Making”
(three items). The scale called Down syndrome Attitudes
and Decision-Making towards Screening and Diagnosis
(DS-ADMSD), had a total of 16 items (detailed in the
Additional file 1). Table 2 summarizes the results of the
EFA.
All dimensions were rated on a 5-point Likert scale

(Strongly disagree, Disagree, Neither Agree or Disagree,
Agree, and Strongly agree). Other information for each
dimension is detailed as follows:

(1) Attitudes towards Down Syndrome and Screening
Tests.
A total of six items in this dimension. The higher
the total score is, the more positive a pregnant
women’s attitude toward Down syndrome
screening.

(2) Attitudes of Important Others towards Down
syndrome.
This dimension comprised two items. The higher
the total score is, the more negative attitudes of a
pregnant woman’s family toward having a Down
syndrome baby.

(3) Influence of Important Others on Decision-Making.
This dimension comprised five items. The higher
the total score is, the stronger the influence of
important others on the choice of a pregnant
woman regarding screening tests and diagnosis.

(4) Influence of Social Media on Decision-Making.

This dimension comprised three items. The higher the
total score is, the stronger the influence of social media
(such as online information or other Internet users) on a
pregnant woman’s decision-making regarding means of
diagnosis.

Reliability test
This study conducted a reliability test on the scale,
which revealed that the four factors have good internal
consistency (Cronbach’s α). According to the test results

1Important others refer to spouse, significant other, family members,
relatives, and friends.

Table 2 Results of the EFA

Question No.
/original item

Attitudes towards Down
Syndrome & Screening tests

Important others’ Attitudes
towards Down Syndrome

Influence of Important
others on Decision Making

Influence of Social Media
on Decision Making

Communality

1/A4 0.881 0.099 −0.011 0.004 0.786

2/A3 0.876 0.078 0.009 0.005 0.773

3/A5 0.866 −0.002 0.005 0.035 0.751

4/A8 0.856 0.005 0.004 0.027 0.734

5/A7 0.829 0.026 0.015 −0.020 0.688

6/A6 0.648 0.049 0.004 0.144 0.443

7/A53 0.098 0.916 0.048 0.073 0.857

8/A54 0.067 0.894 0.166 0.086 0.838

9/A24 0.010 0.031 0.914 0.195 0.875

10/A25 −0.025 0.014 0.904 0.185 0.852

11/A23 −0.011 0.063 0.769 0.330 0.705

12/A21 0.030 0.140 0.769 0.003 0.611

13/A44 0.003 0.062 0.699 0.373 0.631

14/A45 0.002 0.049 0.190 0.837 0.739

15/A46 0.026 0.026 0.223 0.746 0.608

16/A26 0.150 0.114 0.286 0.712 0.625

Eigenvalue 4.701 1.233 1.044 1.537

Items maintained 6 2 5 3

Variance explained 26.071 22.010 13.254 10.638

Cumulative variance
explained

26.071 48.081 61.335 71.973

KMO 0.822

Bartlett’s test of
sphericity (χ2)

χ2 = 2816.198, p < .001
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in Table 3, the Cronbach’s α for four factors were 0.898,
0.897, 0.747, and 0.818, respectively. The overall internal
consistency (Cronbach’s α) was 0.832.

Discussion
Over the past decades, many scales have been developed
to measure patients’ attitudes toward health screening.
However, little research has been done in relation to
pregnant women’s attitudes and decision making specif-
ically toward Down syndrome both screening and diag-
nosis in Taiwan and other countries. This study was the
first in Taiwan to develop and validate a scale concern-
ing pregnant women’s attitudes and decision-making re-
garding Down syndrome screening and diagnosis. We
adopted a mixed-methods design, which included quali-
tative interviews to better understand the pregnant
women’s perceptions about Down syndrome screening
and diagnosis and developed an initial item pool, a re-
view of the item pool by experts to establish the face val-
idity, a survey of pregnant women to collect quantitative
data for the item validation, and a psychometric analysis
to validate and select items to be included in the final
scale. The results showed the final scale, which included
16 items, exhibited satisfactory validity and reliability.
Studies have developed related scales and verified their

reliability and validity [21, 23, 24]. These scales focused
on informed choice, rather than the attitude and
decision-making of pregnant women, concerning Down
syndrome screening tests. Furthermore, those previous
studies pertained primarily to Down syndrome screening
or diagnosis. In contrast, we considered Down syndrome
screening and diagnosis as interconnected issues on a
continuum of decision-making faced by pregnant
women and their families and incorporated both ele-
ments in the scale development.
Our study showed that pregnant women’s attitudes

and decision-making towards Down syndrome screening
and diagnosis were multi-dimensional; the items on the
final scale could be categorized into four related yet sep-
arate dimensions, namely “Attitudes towards Down Syn-
drome and Screening Tests,” “Attitudes of Important
Others towards Down Syndrome,” “Influence of

Important Others on Decision-Making,” and “Influence
of Social Media on Decision-Making.” Consistent with
the findings from previous qualitative studies on under-
standing decision-making processes with regard to pre-
natal screening for Down syndrome [13], the dimensions
of our scale – specifically those in relation to women’s
attitudes and influence of their important others – re-
flect personal values and emotional support, which were
found to be significant factors for women’s choices of
prenatal screening tests. The dimensions also reflect the
culture and tradition in Chinese society where childbear-
ing is not only a vital life event for a couple, but also an
important social milestone for their families and close
social circle.
Studies have shown that the Internet and social media

have become the most popular sources of health infor-
mation for pregnant women [31]. Similarly, pregnant
women in our sample also relied on the online and so-
cial media for information and advice regarding prenatal
screening and diagnostic tests. Therefore, most pregnant
women may learn the knowledge about Down syndrome
screening and diagnostic tests, experience shared by the
online communities from the Internet. In addition, preg-
nant women in Taiwan usually perceived prenatal
screening as routine care and most of them prefer not to
have children with Down syndrome if the likelihood of
having a Down syndrome children is high, women might
just chose to receive diagnostic test based on the screen-
ing test results without consulting their healthcare pro-
viders. Nevertheless, regardless of how convenient the
Internet information is, it is not all accurate, and preg-
nant women may not have the ability to judge the qual-
ity of the online information. In Taiwan, the government
has provided brochures and websites to educate preg-
nant women on Down syndrome and its screening and
diagnosis. It is unclear if, and to what extent, such offi-
cial education materials constitute the main source of
information for women. It would be important to under-
stand the usual channels through which pregnant
women access the information, their ability to determine
the accuracy of the information, and how the different
sources of information affect their choices with regard
to Down syndrome screening and diagnosis.
Our final scale did not include items related to cost,

convenience, age, and family history. As we have ex-
plained before, the Taipei municipal government has
subsidized Down syndrome screening. Moreover, due to
the abundance of health care resources in the city, cost
and convenience may not be a concern to the pregnant
women who participated in the study. The subsidy and
wide availability of health care resources – thus the con-
venience of tests – may have made Down syndrome
screening and diagnosis commonplace among pregnant
women in Taipei, which explains the absence of items

Table 3 Reliability Test of the Scale

Factors Cronbach’s α coefficient

Attitudes Toward Down syndrome
and Screening Tests

0.898

Important other’s Attitudes towards
Down syndrome

0.818

Influence of Important others on
Decision-Making

0.897

Influence of Social Media on
Decision-Making

0.747

Overall scale 0.832
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related to age and family history on our scale. It is pos-
sible that these factors – cost, convenience, age, and
family history – are important considerations for preg-
nant women in areas, countries, and regions where fi-
nancial and geographic access to Down syndrome
screening and diagnosis is limited, and where the deci-
sion for receiving Down syndrome screening and diag-
nosis tests are deemed unusual. If so, future research is
needed to extend our work and adapt the scale to differ-
ent socioeconomic and cultural contexts.
Previous research on the screening and diagnosis of

Down syndrome has largely overlooked the influence of
important others, particularly that of a spouse, signifi-
cant other, family members, and friends. The dimensions
on our scale suggest that a pregnant woman’s decisions
in relation to Down syndrome screening and diagnosis
may be strongly influenced by her important others. Our
scale, therefore, may uncover different aspects of a pregnant
women’s decision-making and thereby help clinicians to
provide tailored and patient and family-centered consulta-
tions to pregnant women who have to weigh difficult deci-
sions about Down syndrome screening and diagnosis.
Considering the importance of social influence and support,
it may be useful to focus health education and counseling
efforts on important others – e.g., spouse, significant other,
family members – in addition to the pregnant women.
Broad engagement of important others may help to ensure
strong support for pregnant women during a time of poten-
tially difficult decision-making. Whether to engage import-
ant others in the health education and counseling processes
should be the pregnant women’s decision, however, and re-
search is needed to understand if, and under what condi-
tions, the involvement of important others may produce
undue pressure on the pregnant women.
The scale we have developed contains only 16 items, and

it is easy to use and has good validity and reliability. Clini-
cians and researchers can use it to assess pregnant women’s
attitudes and decision-making regarding Down syndrome
screening and diagnosis. Applied in a clinical setting, the
scale will enable clinicians to provide pregnant women with
tailored information and help them to make informed deci-
sions based on the results of this scale. Due to the limited
amount of time clinicians usually spend with pregnant
women in Taiwan, how to assess their attitudes in an effi-
cient manner and provide just-in-time education or inter-
vention has become critically important. We anticipate that
the availability of the scale may also increase research ef-
forts to better understand the conditions that facilitate or
inhabit pregnant women and their family to make informed
choices regarding Down syndrome detection.
Many decision aids have been applied in the clinical

field to help people make informed decisions. They in-
clude informing people about the decisions they have to
make, providing related benefits and risks, and helping

them to clarify their values [32, 33]. Studies have found
that that decision aids in prenatal tests increased pregnant
women’s knowledge, reduced conflicts in decision-
making, and alleviated anxiety. According to a recent
study analyzing factors influencing pregnant women’s use
of a patient decision aid for deciding about prenatal
screening for Down syndrome, one of the most frequent-
mentioned domains is that opinion of the pregnant
women’s partner in addition to patient decision aids [34],
therefore, the scale we developed could provide a tool to
understand pregnant women’s attitudes and decision-
making process before using the decision aids.
A major limitation is the study sample, which con-

sisted of pregnant women recruited from two public dis-
trict hospitals in Taipei City. The study sample may
over-represent women with middle and higher socioeco-
nomic status. The scale would therefore need further
validation from samples with a broader socioeconomic
and geographic representation.

Conclusions
Our study suggests that the scale has satisfactory validity
and reliability, and can be used to understand pregnant
women’s attitudes and decision-making regarding Down
syndrome screening and diagnosis, and to help design
tailored consultations for pregnant women in clinical
settings. In addition, researchers can use this scale to
help design tailored messages in decision aids. Using the
scale in clinical setting can provide healthcare providers
to understand pregnant women’s attitudes and decision-
making process before use decision aid tools, which can
assist pregnant women in making decisions related to
screening tests. In addition, healthcare providers could
also provide tailored education and consultation to preg-
nant women. Tailored education and information may
empower women and assist them in making informed,
sound decisions that would benefit their health as well
as the health of their children.
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