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Abstract
Introduction: The aim of this cross- sectional questionnaire study was to investigate 
motivation to participate in a possible new screening for preeclampsia in the first tri-
mester of pregnancy among Danish pregnant women through a questionnaire based 
on Theory of Planned Behavior developed for this specific purpose. The new screen-
ing combines maternal characteristics with mean arterial pressure, uterine artery pul-
satility index and biochemical markers to predict the risk of preeclampsia, whereas 
the current Danish screening uses maternal characteristics alone.
Material and methods: Participation was offered to a proportion of women attending 
a first or a second trimester screening scan at two University Hospitals in Copenhagen. 
The questionnaire was set up in REDCap® and answers were entered directly into the 
database, which was accessed via a QR- code.
Results: We invited 772 pregnant women to participate in the questionnaire sur-
vey between November 2021 and April 2022 at Copenhagen University Hospital 
Rigshospitalet (study site one) (n = 238) and Copenhagen University Hospital Hvidovre 
(study site two) (n = 534). The response rate was 71.8% (171/238) at study site one 
and 33.9% (181/534) at study site two. A total of 352 women were included in the 
study (total participation rate 45.6%). Most women had a positive attitude towards 
preeclampsia screening in pregnancy, and 99.4% said they would participate in a risk 
assessment for preeclampsia if given the opportunity. A total of 97.4% answered “yes” 
to whether a first trimester preeclampsia screening should be offered to all preg-
nant women in Denmark. Positive motivation to participate in preeclampsia screening 
was correlated with having a network with a positive attitude towards preeclampsia 
screening.
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1  |  INTRODUC TION

Preeclampsia (PE) and its complications are major contributors to 
maternal and perinatal morbidity and mortality.1,2 Development of 
effective prediction and prevention strategies have been important 
objectives of prenatal care and of research over the last decades. A 
screening model used in the first trimester of pregnancy based on 
maternal characteristics, mean arterial pressure, uterine artery pul-
satility index and two serum biomarkers has been developed by the 
Fetal Medicine Foundation.3– 5 This model detects around 75% of pre-
term (delivery before 37 weeks of gestation) PE cases and has been 
validated in several populations.6– 8 Low- dose acetylsalicylic acid 
(ASA) reduces the risk of preterm PE by 62%9 and prophylactic treat-
ment with ASA could substantially reduce the incidence of preterm 
PE if applied in combination with first trimester screening for PE. First 
trimester screening for PE could be implemented in Denmark as an 
add- on to the current first trimester screening for aneuploidies. Prior 
to implementation, ethical aspects of PE screening must be consid-
ered, as they are important not only for pregnant women but also for 
healthcare professionals specialized in maternity care. The possible 
concern introduced by a positive screening result should not be un-
derestimated, and it is considered a requirement to evaluate pregnant 
women's motivation to participate in screening for PE before intro-
ducing it as part of the national prenatal screening program.

For this purpose, we conducted a questionnaire survey based on 
the Theory of Planned Behavior (TPB).10 The TPB is widely accepted 
as a theoretical structure for studies that investigate predicted 
and explained health behavior and health intentions.11– 13 Behavior 
is driven by motivation and TPB contributes to understanding the 
motivation behind a certain behavior. TPB suggests that the likeli-
hood of an individual to engage in a health behavior correlates with 
the strength of the individual's intention to engage in the behavior. 
Specifically, TPB contains three components that link beliefs to be-
havior: attitude, subjective norm and perceived behavioral control. 
Attitude refers to an individual's belief that the behavior is favorable 
or unfavorable. A person who perceives a behavior as favorable is 
more likely to consider performing the behavior. Subjective norm is an 
individual's estimate of the social acceptance of performing a behav-
ior. If a person feels that a specific behavior is looked upon favorably 
by colleagues, friends or family, the person is more likely to perform 
the behavior. Perceived behavioral control refers to whether an indi-
vidual believes that he or she can perform the behavior.10 The aim of 
this cross- sectional study was to investigate screening behavior as 

well as motivation among Danish pregnant women concerning the 
new screening model for PE in the first trimester of pregnancy. A 
questionnaire was developed for this specific purpose based on TPB 
to establish the connection between pregnant women's beliefs and 
their behavioral intentions.

2  |  MATERIAL AND METHODS

We conducted a cross- sectional questionnaire study at two 
University Hospitals in Copenhagen, Denmark, during two periods 
from November 2021 to January 2022 and from February 2022 to 
April 2022.

The study was carried out among pregnant women who came 
for their first trimester screening scan or their second trimester 
anomaly scan at Copenhagen University Hospital Rigshospitalet 
(study site one) or Copenhagen University Hospital Hvidovre 
(study site two). We intended to obtain answers from a wide sam-
ple of the pregnant population including both nulliparous and mul-
tiparous women at different gestational ages to avoid potential 
bias that could emerge from asking a highly selected group. At 
study site one, inclusion took place in the evening clinic, where 
women were invited to participate while awaiting the results of 
their scan. Women at study site two were included during daytime 
in immediate continuation of being given their scan results. Oral 
and written study information were given by sonographers. The 
questionnaire was set up in REDCap®,14 and answers were en-
tered directly into the database accessed via a QR- code. Women 
who were able to read and write in Danish were included. We did 
not send follow- up inquiries.

The questionnaire was developed following a comprehen-
sive search of the literature and formal discussions with health 

Conclusions: The results of this study indicate that Danish pregnant women have a 
positive attitude towards participation in a first trimester screening for preeclamp-
sia. This observation might be useful in relation to possible future implementation in 
Denmark.
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Key message

This study is a questionnaire survey investigating Danish 
pregnant women's attitude towards a new screening for 
preeclampsia in the first trimester of pregnancy. The at-
titude towards preeclampsia- screening in Denmark is posi-
tive, and this information is valuable in relation to future 
implementation.
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professionals (obstetricians and sonographers) with specialist 
knowledge about this specific group of women (Appendix S1). We 
did not find any validated questionnaires covering attitude towards 
screening for PE but we were inspired by cross- sectional and qual-
itative studies conducted among pregnant women.15– 17 TPB was 
used as framework for the behavior- related questions inspired by 
similar studies.18,19

The questionnaire consisted of 45 items, which took approxi-
mately 10 minutes to complete, including general information about 
PE and a new first trimester screening test for PE. In all, 29 items were 
presented to all participants and branching logic was used in 16 items, 
causing only relevant items based on prior answers to be displayed.

The first section of the questionnaire covered sociodemographic 
characteristics (eight items), screening behavior and the impact 
of ultrasound examinations on mental well- being (seven items). 
Maternal characteristics included age, level of education, religious 
beliefs, ethnicity, civil status and current use of ASA. The second 
section was designed to determine whether there was a correlation 
between motivation to participate in screening for PE and the three 
components of TPB: attitude, subjective norm and perceived behav-
ioral control (15 items). For example, women's intention to partici-
pate in a risk assessment for PE was linked to their prior knowledge 
about PE (attitude), whether their network would approve screening 
for PE (subjective norm) and whether they believe it is possible to do 
something about PE (perceived behavioral control).

For sociodemographic characteristics, dichotomous scales were 
used for relationship status (single/in a relationship) and ethnicity 
(European/other ethnic group), whereas the remaining questions 
had more than two options: age, education, religious faith, gesta-
tional age. Attitude towards screening in general and the level of 
agreement with each of the TPB constructs were examined by a 
four- point Likert scale (strongly agree, agree, disagree, strongly dis-
agree). A dichotomous index was yielded for questions on agree-
ment by grouping the categories “strongly agree” with “agree” and 
“strongly disagree” with “disagree”. Women's attitude towards PE 
screening was examined using a binary response (yes or no).

The questionnaire was pilot- tested by an expert panel consisting 
of obstetricians and researchers with expertise in qualitative stud-
ies, and the survey was presented to five pregnant women to ensure 
comprehensibility.

2.1  |  Statistical analyses

Differences in maternal characteristics as well as differences in 
answers between the two hospitals were assessed using the Chi- 
square test. A two- sided P- value of <0.05 was considered statisti-
cally significant.

Hypothesizing that the attitude among pregnant women in 
Denmark is largely positive, we expected that at least 80% of the 
participants would say yes to future implementation of PE screening 
and to participate in the screening. A confidence interval of 75%– 
85% was found acceptable.

For a sample size of 350, 80% (280) equals a confidence interval 
of 75.8%– 84.2%, meaning that the true number of women with a 
positive attitude is between 75.8% (265) and 84.2% (295), which was 
acceptable for this study.

If only 70% (245 answers) or 60% (210 answers) of the partici-
pants said yes to future implementation of PE screening, the confi-
dence interval for a sample size of 350 would be 65.2%– 74.8% and 
54.9%– 65.1%, respectively, which is also within acceptable limits for 
this study.

2.2  |  Ethics statement

According to Danish law (Legislative Decree concerning ethics in re-
lation to health science, Section 1[4]), ethics approval is not required 
for questionnaire studies unless the project involves human biologi-
cal material. This was confirmed by the Danish Ethical Committee 
at the request of the authors before starting the survey (Journal: 
H- 20034471 Ref.: 20034471).

The study was approved by the Danish Data Protection Agency 
(P- 2020- 598) on May 26, 2020. Informed consent to participate in 
the study was obtained when participants submitted the electronic 
questionnaire.

3  |  RESULTS

A total of 772 pregnant women were invited to participate in the 
questionnaire survey between November 2021 and April 2022 at 
study site one (n = 238) and study site two (n = 534). The response 
rate was 71.8% (171/238) at study site one and 33.9% (181/534) at 
study site two. A total of 352 women were included in the study 
(total participation rate 45.6%). Sociodemographic characteristics 
are presented in Table 1. Most of the women were between 26 and 
35 years old (80.8%), of European ethnic origin (93.1%) and had a 
higher education of at least 3 years (86.1%). There was no significant 
difference in maternal characteristics between responders from 
study site one and two (Table 1).

3.1  |  Ultrasound examinations and 
screening behavior

Most women (92.2%) felt reassured by ultrasound examinations, 
as 78.3% strongly agreed and 14.0% agreed with the statement 
“Ultrasound examinations make me feel safe and reassured that 
the pregnancy is healthy”. For some women, ultrasound examina-
tions were not only reassuring, as 51.2% agreed or strongly agreed 
with the statement “Ultrasound examinations reassure but also con-
cern me because they remind me that something might be wrong” 
(Table 2). All women who answered the survey were either planning 
to participate in the combined first trimester screening (cFTS) or had 
already completed the cFTS.
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3.2  |  Motivation and screening for PE

All but three women (99.4%, 95% confidence interval [CI] 99– 100) an-
swered “yes” to the question “Would you participate in a risk assessment 

for PE if you had the opportunity?” Among women who would partici-
pate in a risk assessment for PE, 98.5% agreed or strongly agreed that 
they liked to have as much knowledge as possible about their preg-
nancy and to be prepared for possible complications (Table 2). A total 

TA B L E  1  Sociodemographic characteristics of questionnaire participants

All (n = 352) Study site one (n = 171) Study site two (n = 181) P

Age, n (%) (years)

<18 0 (0.0) 0 (0.0) 0 (0.0) 0.31

18– 25 20 (5.7) 7 (4.1) 13 (7.2)

26– 35 282 (80.8) 144 (84.2) 138 (76.2)

36– 45 46 (13.2) 20 (11.7) 26 (14.4)

>45 1 (0.3) 0 (0.0) 1 (0.6)

Missing 3 (0.9) 0 (0.0) 3 (1.7)

Education, n (%)

Primary school 4 (1.1) 1 (0.6) 3 (1.7) 0.33

Skilled worker 3 (0.9) 0 (0.0) 3 (1.7)

Upper secondary education 15 (4.3) 5 (2.9) 10 (5.5)

Higher education

<3 years 27 (7.7) 12 (7.0) 15 (8.3)

3– 4 years 113 (32.1) 57 (33.3) 56 (30.9)

≥5 years 190 (54.0) 96 (56.1) 94 (51.9)

Civil status, n (%)

In a relationship 347 (98.6) 167 (97.7) 180 (99.4) 0.33

Single 5 (1.4) 4 (2.3) 1 (0.6)

Ethnicity, n (%)

European 326 (93.1) 159 (93.5) 167 (92.3) 0.95

Other 24 (6.8) 11 (6.5) 13 (7.2)

Missing 2 (0.6) 1 (0.6) 1 (0.6)

Religious belief, n (%)

Christian 172 (49.3) 81 (47.6) 91 (50.3) 0.92

Muslim 8 (2.3) 4 (2.4) 4 (2.2)

Buddhist 0 (0.0) 0 (0.0) 0 (0.0)

Other religious belief 7 (2.0) 4 (2.4) 3 (1.7)

No religious belief 162 (46.4) 81 (47.6) 81 (44.8)

Missing 3 (0.9) 1 (0.6) 2 (1.1)

Gestational age, n (%)

<14 weeks 221 (63.1) 103 (60.9) 118 (65.2) 0.02

14– 22 weeks 115 (32.9) 54 (32.0) 61 (33.7)

>22 weeks 14 (4.0) 12 (7.1) 2 (1.1)

Missing 2 (0.6) 2 (1.2) 0 (0.0)

cFTS (planned or completed), n (%)

Yes 352 (100.0) 171 (100.0) 181 (100.0) 0.59

No 0 (0.0) 0 (0.0) 0 (0.0)

ASA, n (%)

No 341 (96.9) 164 (95.9) 178 (98.3) 0.44

Yes 9 (2.6) 6 (3.5) 3 (1.7)

Missing 1 (0.3) 1 (0.6) 0 (0.0)

Abbreviations: ASA, acetylsalisylic acid; cFTS, combined first trimester screening.



    |  1535GERDES et al.

TA B L E  2  Attitude towards ultrasound examinations and screening for preeclampsia

Item, n (%) All (n = 352) Study site one (n = 171) Study site two (n = 181) P

Ultrasound examinations make me feel safe and reassured that the pregnancy is healthy

Strongly agree 274 (77.8) 134 (78.4) 140 (77.3) 0.43

Agree 49 (13.9) 20 (11.7) 29 (16.0)

Disagree 0 (0.0) 0 (0.0) 0 (0.0)

Strongly disagree 27 (7.7) 15 (8.8) 12 (6.6)

Missing 2 (0.6) 2 (1.2) 0 (0.0)

Ultrasound examinations reassure me but also concern me because they remind me that something might be wrong

Strongly agree 24 (6.8) 14 (8.2) 10 (5.5) 0.42

Agree 156 (44.3) 79 (46.2) 77 (42.5)

Disagree 130 (36.9) 61 (35.7) 69 (38.1)

Strongly disagree 41 (11.6) 16 (9.4) 25 (13.8)

Missing 1 (0.3) 1 (0.6) 0 (0.0)

I do not like ultrasound examinations because they make my pregnancy feel like a disease

Strongly agree 5 (1.4) 2 (1.2) 3 (1.7) 0.54

Agree 0 (0.0) 0 (0.0) 0 (0.0)

Disagree 33 (9.4) 19 (11.1) 14 (7.7)

Strongly disagree 312 (88.6) 150 (87.7) 162 (89.5)

Missing 2 (0.6) 0 (0.0) 2 (1.1)

Would you participate in a risk assessment for preeclampsia if you had the opportunity?

Yes 349 (99.1) 171 (100.0) 178 (98.3) 0.50

No 2 (0.6) 0 (0.0) 2 (1.1)

Missing 1 (0.3) 0 (0.0) 1 (0.6)

Said yes to the question: Would you participate in a risk assessment for preeclampsia if you had the opportunity? (n = 349)

I like to have as much knowledge as possible about my pregnancy and to be prepared for possible complications

Strongly agree 220 (63.0) 106 (62.0) 114 (64.0) 0.47

Agree 124 (35.5) 61 (35.7) 63 (35.4)

Disagree 2 (0.6) 2 (1.2) 0 (0.0)

Strongly disagree 3 (0.9) 2 (1.2) 1 (0.6)

Do you think that all pregnant women in Denmark should be offered a first trimester screening for preeclampsia?

Yes 341 (96.9) 163 (95.3) 178 (98.3) 0.15

No 10 (2.8) 8 (4.7) 2 (1.1)

Missing 1 (0.3) 0 (0.0) 1 (0.6)

Said yes to the question: Do you think that all pregnant women in Denmark should be offered a first trimester screening for preeclampsia? (n = 341)

It would make me feel calm if screening shows that I have a low risk of preeclampsia

Strongly agree 203 (59.5) 99 (60.7) 104 (58.8) 0.59

Agree 137 (40.2) 64 (39.2) 73 (41.2)

Disagree 0 (0.0) 0 (0.0) 0 (0.0)

Strongly disagree 1 (0.3) 0 (0.0) 1 (0.6)

Said no to the question: Do you think that all pregnant women in Denmark should be offered a first trimester screening for preeclampsia? (n = 10)

Screening would make me unnecessarily worried

Strongly agree 1 (10.0) 1 (12.5) 0 (0.0) 0.10

Agree 2 (20.0) 2 (25.0) 0 (0.0)

Disagree 5 (50.0) 5 (62.5) 0 (0.0)

Strongly disagree 2 (20.0) 0 (0.0) 2 (100.0)

Screening would make my pregnancy feel like a disease

Strongly agree 0 (0.0) 0 (0.0) 0 (0.0) 0.32

Agree 0 (0.0) 0 (0.0) 0 (0.0)

Disagree 4 (40.0) 4 (50.0) 0 (0.0)

Strongly disagree 6 (60.0) 4 (50.0) 2 (100.0)

(Continues)
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of 97.4% (95% CI 96– 99) answered “yes” to whether first trimester 
screening for PE should be offered to all pregnant women in Denmark; 
within this group, 99.7% agreed or strongly agreed that it would make 
them feel alm if screening showed that they had a low risk of PE.

Among women who did not think that all pregnant women in 
Denmark should be offered screening for PE (n = 10), 60% agreed or 
strongly agreed that they do not like to take medicine during pregnancy 
if they are not sick. None agreed that screening for PE would make their 
pregnancy feel like a disease and 70% disagreed or strongly disagreed 
that screening would make them unnecessarily worried (Table 2).

3.3  |  Beliefs and behavior, TPB

3.3.1  |  Attitude

The attitude towards participation in first trimester screening for 
PE was positive both among women who had prior knowledge of 
PE (99.4% [n = 330]) and among women who did not (100% [n = 19]). 
Similarly, there was a positive attitude towards participation in first tri-
mester screening for PE both in the group who said they would be con-
cerned if they were categorized as being at high risk and in the group 
who would not (99.4% [n = 313] and 100% [n = 35], respectively).

Among women who had prior knowledge of PE, 97.3% answered 
“yes” to the question “Do you think that all pregnant women in Denmark 
should be offered first trimester screening for PE?”. All women who did 
not have prior knowledge of PE answered “yes” to this question.

Most women answered “yes” to the question “Do you think that 
all pregnant women in Denmark should be offered first trimester 
screening for PE?” regardless of whether they would be concerned 
if they were at high risk or not (96.8% among women who would 
be concerned if categorized as being at high risk vs 97.2% among 
women who would not).

3.3.2  |  Subjective norms

In the group of women who had a social network with a negative atti-
tude towards first trimester screening for PE, 87.5% would participate 
in a risk assessment for PE. Significantly more women said they would 
participate in a risk assessment for PE when having a social network 
with a positive attitude towards this screening (99.7%, P < 0.001).

Further, a significantly higher proportion of women agreed that 
all pregnant women in Denmark should be offered screening for PE 

when having a social network with a positive attitude towards the 
screening, compared with the proportion who said “yes” and had 
a social network with a negative attitude towards screening for PE 
(97.9% vs 77.8%, P < 0.001; Table 3). The questionnaire did not elab-
orate on the type of social network but allowed the women to make 
their own interpretation.

3.3.3  |  Perceived behavioral control

Whether or not the women were willing to take medicine to reduce 
the risk of PE did not influence their motivation to participate in 
screening for PE. In all, 99.4% of women who were willing to take 
medicine to prevent PE said that they would participate in first tri-
mester screening for PE and 100% of women who were not willing 
to take medicine would participate in screening for PE if they had the 
opportunity (screening for information only).

All women would participate in a risk assessment for PE regard-
less of their answer to the statement “If I'm at high risk of PE, I be-
lieve that it's possible to do something about it and the extra checks 
will make me feel reassured”. A higher proportion of the women who 
believed they could do something about PE were positive towards 
offering screening for PE to all pregnant women in Denmark (97.9%) 
compared with 80% in the group who answered “no” to the state-
ment “If I'm at high risk of preeclampsia, I believe that it's possible 
to do something about it and the extra checks will make me feel 
reassured” (P < 0.01; Table 3).

Nine women received treatment with ASA when they completed 
the questionnaire. We found no significant difference between the 
ASA group and the rest of the cohort as to whether they would par-
ticipate in a risk assessment for PE if they had the opportunity (100% 
would participate in a risk assessment for PE in the ASA group vs. 
99.4% in the non- ASA group [P = 1.00]).

Two women answered “no” to whether they would participate in 
a risk assessment for PE if they had the opportunity. The maternal 
characteristics of these women did not differ from the rest of the 
cohort.

4  |  DISCUSSION

To our knowledge, this is the first questionnaire- based investiga-
tion of the attitude and motivation regarding PE screening among 
pregnant women. Our study explores the influence of experienced 

Item, n (%) All (n = 352) Study site one (n = 171) Study site two (n = 181) P

I do not like to take medicine during pregnancy if I'm not sick

Strongly agree 3 (30.0) 4 (50.0) 0 (0.0) 0.56

Agree 3 (30.0) 2 (25.0) 1 (50.0)

Disagree 2 (20.0) 1 (12.5) 1 (50.0)

Strongly disagree 2 (20.0) 1 (12.5) 0 (0.0)

TA B L E  2  (Continued)
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social norms on women's attitudes towards screening for PE, which 
is important in relation to dissemination of information about the 
screening and adherence to screening.

We found an overall positive attitude towards first trimester 
screening for PE consistent with the general positive attitude to-
wards screening in pregnancy among Danish women.20,21 A previous 
qualitative study among Danish women showed that their motiva-
tion for participation in the cFTS is the anticipation of assurance that 
the fetus is healthy.22 This tendency was confirmed in the current 
study. Although ultrasound and screening in pregnancy introduce 
mixed feelings including concern, our results indicate that ultra-
sound examinations are reassuring for most women, which is an im-
portant finding in relation to future implementation of first trimester 
screening for PE.

The positive attitude towards PE screening found in this study 
is in line with two other studies regarding PE screening. In a Dutch 
study conducted by Crombag et al.17 pregnant women's prefer-
ences regarding prediction models for PE were examined. Among 
most women in the ten focus groups (n = 45) a positive attitude 
was found towards first trimester screening for PE. The Dutch 
women did not like the idea of using medication in case they were 
screened positive, which differs from our study, where 94.3% 
would take medicine if they were at high risk of developing PE. In 
a recent Canadian study23 of satisfaction with PE screening was 
evaluated postpartum, 93% of participants reported high levels 
of satisfaction (70– 100%) and 98% stated that they would rec-
ommend the screening to all pregnant women. Almost all partici-
pants in our questionnaire survey said that they would participate 
in a risk assessment of PE if they had the opportunity and most 
thought that screening for PE should be offered to all women in 
Denmark. Among women who did not support national PE screen-
ing (n = 10), negative feelings in relation to screening in general 
could not explain their attitude. The motive for not supporting 
PE screening was rather derived from their subjective norms, as 
a significantly lower proportion of the women who had a social 
network with a negative attitude towards screening for PE agreed 
to national PE screening compared with the group with a social 
network with a positive attitude. Subjective norms were also sig-
nificant predictors of intention to be vaccinated against COVID- 19 
in an Israeli cross- sectional questionnaire study by Shmueli,24 ie 
agreement with the statement “most of my friends will support 
the COVID- 19 vaccine”.

Women in our study who thought that they could do some-
thing to prevent PE, ie experienced perceived behavioral control, 
were significantly more motivated to receive PE screening. These 
findings are in accordance with the concept of TPB and in line with 
findings by Zhang et al. on primiparas’ breastfeeding in China.25 In 
the Chinese intervention group receiving lectures on breastfeeding, 
telephone follow- ups and encouragement to share their experi-
ences, perceived behavioral control scores of the intervention group 
were higher than those of the control group (P < 0.05).

Anxiety is a common experience during pregnancy, and screen-
ing positive for PE can increase anxiety levels due to the uncertainty TA
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of what lies ahead, as well as the potential for complications. 
Additionally, interventions following a positive screening, including 
more frequent prenatal visits, can add to a woman's stress level. In 
all, 89.7% of women in our study said that it would make them con-
cerned or affect them negatively if they were categorized as being 
at high risk. The impact of anxiety on pregnant women can be sig-
nificant, even in pregnancies that never develop PE. Therefore, it is 
essential for healthcare professionals to be aware of the experience 
of anxiety in women who screen positive for PE and provide appro-
priate support and counseling.

If PE screening is implemented in Denmark, it would be very rel-
evant to conduct a survey among screen- positive women to evaluate 
the impact of the screening result on their mental well- being and 
their attitude towards PE screening.

Previous studies found an association between the component 
“attitude” and intention to engage in screening.26,27 Wollancho 
et al. investigated predictors for behavioral intention towards 
participation in cervical cancer screening and found that positive 
attitude towards cervical cancer screening significantly affected 
women's intention to participate in screening.27 Our study did not 
confirm a correlation between the component “attitude” and mo-
tivation to participate in PE screening, which may be explained 
by the general positive attitude towards prenatal screening in 
Denmark reflected in the high uptake rate (90% participate in 
the cFTS).28 Given the large proportion of pregnant women with 
a positive attitude towards PE screening, a larger sample size is 
needed to show a potential correlation between attitude and mo-
tivation to participate in PE screening.

This is the first questionnaire to investigate the construct of at-
titude and motivation in relation to screening for PE. Questionnaires 
are relatively cheap, appropriate for participants’ anonymous self- 
report, and enable acquisition of answers from many participants as 
well as inclusion of many items even though the time available is lim-
ited. To obtain validity, the questionnaire was based on the TPB, and 
items were developed in collaboration with an expert panel. Expert 
evaluations combined with inputs from the literature ensured the 
content and face validity of the questionnaire. The ability of partic-
ipants to rate their anxiety reliably based on hypothetical scenarios 
has not been thoroughly investigated and bias in the results due to 
complex questions and scenarios is possible. The participation rate 
at study site one was high (71.8%) compared with study site two 
(33.5%), which might be explained by differences in inclusion strat-
egies. We found no significant difference between the responders 
from the two hospitals in terms of background characteristics and 
answers to the behavior- related questions.

This study was not able to report on characteristics of the non- 
responders. The responders were representative in age and ethnicity 
for the general population of Danish women giving birth (back-
ground mean age 31.4 years; 90.9% of European origin). However, 
more study participants had a higher education of at least 3 years 
compared with the background population (86.1% vs 30.2%, respec-
tively).29 The difference in educational level might represent selec-
tion bias if women with higher educational levels are more likely to 

respond to questionnaires. This might also have caused bias in the 
answers, which can limit generalizability of the results. To establish 
external validity, women from a wider range of Danish hospitals 
should be recruited, including women from non- urban areas.

The study was performed at two Danish hospitals which both have 
a well- established tradition of offering cFTS. Most probably, the posi-
tive attitude towards cFTS in Denmark translates to a positive attitude 
towards PE screening found in the study. Whether the same results 
would be found in a setting using non- invasive prenatal testing as the 
preferred screening for trisomies, is uncertain. Selection bias in rela-
tion to no inclusion of women who did not participate in cFTS must 
also be considered. This group of women may have a more negative at-
titude towards PE screening than do women who participate in cFTS. A 
previous study evaluated the characteristics of cFTS non- responders 
among 851 women in Denmark and showed that not having a cFTS 
performed was associated with country of origin other than Denmark, 
less education, unemployment and that these women more often had 
a religious belief.30 Other studies have found a lower uptake of screen-
ing for trisomy 21 in women from ethnic minority groups.30,31 Women 
who were not able to read Danish were not included in our survey, 
93.1% of the participants were of European origin and 46.4% said they 
had no religious belief. Ethnic differences in knowledge about prenatal 
screening may cause bias in our study, as women from groups that are 
more likely not to respond to future PE screening, ie ethnic minority 
women, women with a language barrier, and women with a low educa-
tional level are scarcely represented in our study.

5  |  CONCLUSION

The results of this study indicate that Danish pregnant women 
have a positive attitude towards first trimester screening for PE. 
The findings support anticipated future national implementation 
of first trimester PE screening in Denmark and may help health-
care providers tailor their communication and education strate-
gies to address concerns about screening for PE and increase 
participation in screening.
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