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Background: Pregnant women have historically been excluded from participation 

in medication trials, in part due to the perceived risks of drug exposure to mothers 

and fetuses. However, little is known about pregnant women's attitudes toward 

risk and participation in such trials.

Aims: To address this knowledge gap and to identify factors that influence 

trial participation.

Materials and methods: Australian women over the age of 18, currently pregnant or 

within six months of delivery, were recruited to participate in an online survey (n = 623) 

and follow- up interviews (n = 11). The survey investigated willingness to participate in 

five hypothetical drug trial scenarios of varying risk. Demographic and obstetric infor-

mation, including COVID- 19 vaccination status, was also collected. The impact of these 

factors on trial participation was analysed using ordinal regression. Interviews were 

subjected to thematic framework analysis using a priori and emergent themes.

Results: Nearly half of the respondents (48%) indicated a willingness to participate 

in at least one of the hypothetical trials. As trial risk increased participation likeli-

hood decreased, especially if the risk was to the fetus, regardless of benefits to the 

mother. COVID- 19 vaccination status and medication hesitancy were predictors of 

an unwillingness to participate. Three broad themes emerged from the qualitative 

data: risk–benefit analysis, quality of evidence, and trust.

Conclusions: Overall, participants expressed a positive attitude toward research 

and medication trials during pregnancy, but were concerned about fetal risk. The 

findings of this study may help enhance trial design and the participation of preg-

nant women in medication trials.

K E Y W O R D S

clinical trial, fetus, mothers, pregnancy, trust

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution 
in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2024 The Author(s). Australian and New Zealand Journal of Obstetrics and Gynaecology published by John Wiley & Sons Australia, Ltd on behalf of Royal 
Australian and New Zealand College of Obstetricians and Gynaecologists.

BACKGROUND

Clinical trials form a key part of the pharmaceutical regulatory 
approval process and are designed to provide confidence to 
clinicians and patients.1 Despite substantial anatomical and 

physiological changes during pregnancy that affect drug phar-
macokinetics,2 pregnant women have historically been excluded 
from participating in clinical trials.3

Over 90% of clinically approved drugs administered in preg-
nancy lack pregnancy- specific information on safety, efficacy 
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and pharmacokinetics.4 In 2017, Scaffidi et al4 reported that a 
mere 0.32% of global drug trials involved testing in pregnancy. 
Consequently, ‘off labelling’ – the process of prescribing a drug for 
a disease or medical condition that it is not approved to treat – is a 
common practice in pregnancy care.5 This can lead to inadequate 
dosing, poor efficacy, or treatments with ill- defined maternal or 
fetal risks.6–8

There is a growing consensus among researchers and other 
stakeholders that it is unethical to systematically exclude preg-
nant women from clinical trials.9–11 As Baylis8 stated, ‘Pregnant 
women get sick, and sick women get pregnant.’ In fact, 40–80% of 
pregnant women report using at least one prescription medica-
tion,12 while 90% report using non- prescription medications such 
as over- the- counter pain killers and vitamin supplements.12,13

In the context of research ethics and governance, pregnant 
women are often viewed as a ‘vulnerable’ group, defined in the 
Declaration of Helsinki as a population that ‘includes those who 
cannot give or refuse consent for themselves and those who 
may be vulnerable to coercion or undue influence.’14,15 Instead, 
pregnant women would be better classified as scientifically com-
plex.14,16,17 It is a common assumption that pregnant women 
are reluctant to participate in clinical trials; however, this is sup-
ported by limited evidence.18–21 Several studies found that trial 
participation was conditional on risk18,21–23 and, unsurprisingly, 
the potential risk of harm to the fetus.20,22,24–26 In contrast, 
trial participation is facilitated by the rapport and communica-
tion skills of the trial recruiter and a recommendation from a 
medical professional.20,21,24,26

The aim of this study was to assess the risk tolerance and 
attitudes of pregnant women in Australia with respect to med-
ication trial participation and to explore the influence of de-
mographic or obstetric factors on decision- making. These data 
are critical in understanding how to design pregnancy medica-
tion trials that can successfully recruit participants and conse-
quently improve the safety and efficacy of the pharmaceutical 
landscape in pregnancy.

MATERIALS AND METHODS

Recruitment of participants

The project was approved by the University of Western Australia 
Human Research Ethics Committee (2022_ET000290). Australian 
women over the age of 18 who were either currently pregnant or 
had delivered within the last six months were eligible to complete 
an online survey. The survey, advertised via social media groups, 
paid Facebook advertising, and posters displayed in general prac-
tice clinics and childcare centres, was available for eight weeks 
between August and September 2022. Participants provided 
informed consent at the commencement of the survey, and at 
the conclusion were invited to signify interest in participating in 
a semi- structured interview. Purposive sampling was used for 
the interviews to ensure a diverse range of views were captured 

relative to the total survey cohort and the general population. 
Interviewees provided written informed consent.27

Online survey

The online survey (Appendix S1), developed with community con-
sultation, was hosted on the Qualtrics CustomerXM platform. It 
consisted of 38 questions and took approximately 15 min to com-
plete. Part one (21 questions) collected participant demograph-
ics. In part two (15 questions), participants were asked to report, 
using a five- point Likert scale, their willingness to participate in five 
hypothetical drug trials (vignettes) with increasing drug- related 
risk calibrated to the Therapeutic Goods Administration's (TGA) 
‘Australian categories for prescribing drugs during pregnancy’.28 
In part three, (two questions) participants were asked to iden-
tify factors that would inform their willingness to participate in 
clinical trial research more generally. The survey concluded with 
a single open- ended question asking for any final comments. The 
Checklist for Reporting Results of Internet E- Surveys (CHERRIES)29 
guidelines were followed.

A vignette- based approach has been used to assess the will-
ingness of pregnant women to participate in vaccine trials.18,22,30 
The first three scenarios presented in this study (Appendix  S2) 
represent trials of increasing drug- related risk to the pregnant 
woman and/or fetus. Scenarios four and five were both calibrated 
to the same level of drug- related risk, with the risk in scenario 
four assigned to the mother, and the risk in scenario five to the 
fetus. Each participant was presented with the scenarios in the 
same order.

Semi- structured interviews

Semi- structured interviews, lasting approximately 60 min (either 
in person or by videoconferencing by participant preference), 
were conducted by a graduate (Honours) student researcher 
(EQ).31 Participants were asked to again consider each of the 
hypothetical drug trial scenarios and to describe their decision- 
making process with respect to willingness to participate and 
perceived risk to mother and fetus (Appendix S3). The influence 
of the COVID- 19 pandemic on participants' views of medical re-
search and decision- making was also explored. Interviews were 
recorded and transcribed by the interviewer. Interviewees were 
deidentified, given pseudonym initials, and provided an opportu-
nity to validate their transcript.

Interview analysis occurred simultaneously with data collec-
tion. Developing themes were immediately corroborated with 
incoming and previous data.32 Saturation was achieved after 
nine interviews. A further two interviews were conducted post- 
saturation for confirmation.27 A coding framework was developed 
using NVivo software (QSR International) employing the template 
analysis technique described by Brooks et al.33 and the a priori 
themes of evidence, risk, and trust as identified by Jaffe et al.22 
The interview data were corroborated with data captured via the 
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single open- ended question concluding the online survey and 
analysed using the same coding framework. Qualitative data sur-
rounding the COVID- 19 pandemic were coded using a separate 
framework (Appendix S3).

Statistical analysis

Categorical data are presented as frequency counts (percentages); 
descriptive analysis of categorical and demographic data was 
conducted in Jamovi (https:// www. jamovi. org). To assess the 
influence of demographic and obstetric factors on risk tolerance, 
ordinal regression analysis was performed using SPSS statistics 
software (IBM). For ordinal regression analysis of scenarios 
one, two and three, each participant was assigned an average 
risk tolerance score. The score was calculated by assigning a 
value to each of the response options: ‘very likely’ = 1, ‘likely’ = 2, 
‘not sure’ = 3, ‘unlikely’ = 4, and ‘very unlikely’ = 5. From this, the 
responses of each participant from scenarios one to three were 
summed to obtain an overall score. Based on this overall score, 
participants were sorted into three participation categories: ‘likely’ 
(score 3–7), ‘not sure’ (score 8–10), and ‘unlikely’ (score 11–15). For 
scenarios four and five, ordinal regression analysis was performed 
using the categories ‘likely’, ‘not sure’, and ‘unlikely.’ Factors were 
considered statistically significant if the following conditions were 
met: an overall model fit (P ≤ 0.05), both the Pearson and deviation 

goodness of fit (P ≥ 0.05), and the individual factor itself (P ≤ 0.05). 
The Nagelkerke pseudo R2 parameter is also provided.

RESULTS

Survey participation and cohort demographics

There were 875 participants who attempted the online survey, 
and 623 completed all questions and were included in the analy-
sis (Fig. 1). Preliminary analysis revealed that the exclusion of the 
257 incomplete surveys had no substantive impact on the study 
results and conclusion. The majority of respondents were aged 
25 to 34 years (70%), had a Bachelor's degree or higher (65%), a 
household income of greater than $100 000 (80%), and were not 
religious (75%) (Table 1). There was an almost equal split between 
respondents living in major cities and remote/regionally. Most 
respondents were born and raised in Australia (80%); 3.5% were 
Aboriginal or Torres Strait Islander.

Quantitative analysis of survey data

Participation willingness

Overall, 48% of respondents reported a willingness (‘likely’ or ‘very 
likely’) to participate in at least one of the first three hypothetical 

F I G U R E  1   Study design.

https://www.jamovi.org
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drug trial scenarios. However, willingness to participate decreased 
markedly as drug- related risk increased, with 39%, 24%, and 12% 
of respondents ‘very likely’ or ‘likely’ to participate in scenarios one 
(TGA category A), 2 (category B) and 3 (category C), respectively 
(Fig.  2a). Ordinal regression analysis identified only three 
demographic factors to be significantly predictive of modified risk 
appetite across the three scenarios: routine vaccination status 
(model fit 0.03), COVID- 19 vaccination status (model fit <0.001) 
and medication hesitancy (model fit <0.001), with women who are 
unvaccinated or hesitant about taking medication predicted to be 
the least willing to participate (Appendix S4).

Maternal versus fetal risk

Respondents were far more likely (34% vs 7%) to be willing to 
participate in scenario four (TGA Category D: maternal risk, 
fetal benefit) than scenario five (Category D: fetal risk, maternal 
benefit) (Fig. 2b). The ordinal regression model predicted women 
unvaccinated against COVID- 19 to be three times (3.04; 95% 
CI, 1.603–5.782; Wald χ2(1) = 11.57, P = 0.001) more unlikely to 

TABLE 1 Demographics of the online survey respondents 
(n = 623). Categories based on the Australian Bureau of Statistics 
population census

Demographic Number of women (%)

Age

18–24 46 (7.4)

25–29 180 (28.9)

30–34 254 (40.7)

35–39 123 (19.7)

40+ 20 (3.2)

Highest completed level of education

Did not complete high school 20 (3.2)

Completed Year 12 57 (9.2)

Certificate (TAFE or University level) 92 (14.8)

Diploma 48 (7.7)

Bachelor degree 217 (34.8)

Postgraduate qualification 189 (30.3)

Occupation area

Health care and social assistance 251 (40.3)

Education and training 97 (15.6)

Wholesale and retail trade 33 (5.3)

Professional, scientific and 
technical services

31 (4.9)

Administrative and support 
services

28 (4.5)

Financial and insurance services 23 (3.7)

Public administration and safety 18 (2.9)

Agriculture, forestry and fishing 17 (2.7)

Construction 16 (2.6)

Arts and recreation services 16 (2.6)

Homemaker/stay at home mum 14 (2.3)

Mining 10 (1.6)

Accommodation and food services 10 (1.6)

Electricity, gas, water and waste 
services

9 (1.5)

Othera 50 (8.0)

Household income

$0–$50,000 20 (3.2)

$50,000–$100,000 108 (17.3)

$100,000–$150,000 188 (30.2)

$150,000–$200,000 177 (28.4)

$200,000 + 130 (20.8)

Aboriginal and/or Torres Strait Islander

Yes 22 (3.5)

Background

Born and raised in Australia 503 (80.7)

Born in Australia and raised by 
immigrant parents

37 (5.9)

Born overseas and arrived in 
Australia as a child

42 (6.7)

(Continues)

Demographic Number of women (%)

Born overseas and arrived in 
Australia as an adult

41 (6.6)

Residential location

Major city 312 (50.1)

Regional 285 (45.7)

Remote 26 (4.2)

Religion

None 469 (75.3)

Catholic 66 (10.6)

Anglican 23 (3.7)

Christian (not a major faction) 47 (7.5)

Other 18 (2.9)

Long- term health conditions

Yes 325 (52.2)

Pregnancy status at survey

First trimester 49 (7.9)

Second trimester 107 (17.2)

Third trimester 110 (17.7)

Post- birth; within 6 months of 
delivery

357 (57.3)

COVID -  19 vaccination status

No 38 (6.1)

Yes, before pregnancy 216 (34.7)

Yes, while pregnant 357 (57.3)

Yes, after delivery 12 (1.9)

aOther includes manufacturing, transport, postal and warehousing, 
information media and telecommunications, rental, hiring and real es-
tate services, animal services, beauty services, defence force, disability 
pension, unemployed, funeral director, and legal services.

TABLE 1 (Continued)
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participate in hypothetical drug trial scenario four than vaccinated 
women. There were no statistically significant predictors for 
participation in scenario five.

Factors informing risk tolerance

Ninety- seven percent of respondents reported fetal harm as ‘very 
important’ in their decision- making process (Fig. 3), while only 39% 
of participants reported concerns for their own safety as ‘very im-
portant’. The desire to help other pregnant women was ‘very im-
portant’ to 23% of respondents. Eighty- two percent of respondents 
reported direct evidence of trial drug safety in human pregnancy 
to be ‘very important’. Evidence of safety in incidental pregnancies 
(women who became pregnant during a trial) was considered ‘very 
important’, but safety evidence from non- pregnant human trials 
and animal studies was less so. Respondents placed considerable 
trust in a recommendation from an obstetrician, doctor, or midwife, 
with 56% ranking this as ‘very important’ (Fig. 3). In contrast, nearly 
half of all respondents reported recommendations from family/
friends or the government to be ‘not at all important’.

Qualitative thematic analysis

Twenty- six individuals were invited from a pool of 112 volunteers 
for semi- structured interview. Three First Nations women were 
invited, but none were available for interview. Demographic 
information of the final 11 interviewees can be found in 
Appendix S5. Where a pseudonym is not attributed to a quotation, 
the data were extracted from the online survey. Three clear 
themes emerged from the thematic analysis of the qualitative 

data: (1) risk–benefit analysis; (2) quality and type of evidence; and 
(3) trust in healthcare professionals.

Theme 1: Risk–benefit analysis

During the decision- making process, participants routinely 
weighed up the benefits and risks to themselves and their baby 
from the perspective of both the health condition outlined in the 
vignettes and the safety of the trial drug.

I would rather suffer so my baby is kept safe.

Participants commonly expressed a desire to prevent or avoid 
fetal malformations, especially when considering participation in 
trial scenarios four and five. Rarely, participants identified or ac-
knowledged the indirect benefits trial participation may have for 
their baby through improved maternal health.

It has got minor effects on fetal growth, and even 
though they are resolved after birth, I would still be 
hesitant to try it. 

– ZR in response to scenario three about a drug for 
gestational diabetes

Participants shared concerns about being the first in a preg-
nancy trial of a new drug; the lack of long- term safety evidence or re-
search; the inability of the fetus to provide consent; the lack of direct 
benefit from participation; and the emotional distress or ‘mum guilt’ 
which could result if trial participation caused harm to the fetus. 
This manifested as an unwillingness to discuss trial participation 

F I G U R E  2   (a) Participant willingness to participate in hypothetical drug trial scenarios one, two, and three, representing scenarios of 
increasing risk. (b) Participant willingness to participate in hypothetical drug trial scenarios four and five, where risk was either focused 
on the mother (4) or fetus (5). Willingness is indicated in green, while unwillingness is in blue.
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with friends/family in case of judgement. While often hesitant to 
participate themselves, there was considerable support among par-
ticipants for the inclusion of pregnant women in medication trials 
more generally.

I guess for all of the scenarios, potential benefits are 
you know, adding to the wealth of knowledge out there 
for other people to make decisions too. Some people 
have to be the ones that started it. 

– JJ

Theme 2: Quality and type of evidence

Participants shared frustration with the lack of available safety 
data for drugs prescribed for use in pregnancy.

The significant delay and seeming lack of desire/ur-
gency in completing pregnancy drug trials even after 
the drugs are available to the general public is a 
significant issue.

The quality and type of evidence participants said would be use-
ful during decision- making (enablers) included: safety and efficacy 
data from previous pregnancy trials; online access to existing drug 
safety data; information about the health problem being treated, 
even if they couldn't fully understand it; and less commonly safety 
and efficacy data from animal studies.

I have a level of trust in science where I'm like, well, 
they're not going to necessarily study it on something 
that has absolutely no correlation to what it might act 
like in a human. 

– AH in relation to animal studies

Evidence obtained from small studies of pregnant women, non- 
pregnant women, and animals was also queried for translatability.

Just that it is not widely tested, so it could have unfore-
seen side effects in the future and that the trial that 
it has been tested in is very small, so it may not have 
covered all the sorts of risks involved. 

– MK

Theme 3: Trust

All participants said they would discuss trial participation with 
their partner, reflecting a view that decisions made that might af-
fect the fetus should be made jointly. Friends and family had less 
influence unless they had medical knowledge. However, as risk 
increased across the scenarios, the consensus was that the final 
decision would ultimately rest with woman.

Certainly, my partner would definitely be included in 
the decision- making process because it is his baby too. 

– JJ

F I G U R E  3   Participant ranking of the importance of 13 factors affecting trial participation. High importance is indicated in green, 
while low importance is in blue.
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All participants said they would consult a medical professional 
about trial participation. Rapport with that medical professional, 
specifically their degree of understanding of their personal medi-
cal history and values, was an essential contributor to trust; length 
of association was not as important. Participants with pre- existing 
medical conditions said they would consult their general practi-
tioner, specialist, and/or their primary pregnancy care provider. It 
was critical this adviser was independent of the trial.

So, I guess just in general depending on the trial, but not 
even really depending on the trial, I would speak to what-
ever doctors are looking after me or my child, like anyone 
that I'm already in contact with medically in that sense. 

– AH

Trust in information provided by government websites was 
mixed, with some participants saying they would consider these 
sources during decision- making, while others were concerned 
about bias. The need to avoid another ‘thalidomide disaster’ was 
mentioned frequently across the interviews and end- of- survey 
open- text comments.

It's good to get the insight from government recom-
mendation, but with a lot of things I'd like to get more 
independent confirmation as well. 

– AS

DISCUSSION

Despite long- term advocacy for the inclusion of pregnant women 
in clinical trials, and clear evidence that their exclusion is dis-
criminatory and an impediment to the development of new and 
safe therapeutics in pregnancy, pregnant women are still ac-
tively excluded.4,6,7 One common assumption is that pregnant 
women are reluctant to participate and hard to recruit to trials. 
Only 20% of women from a Canadian obstetrics and gynaecology 
clinic, for example, said they would participate in a hypothetical 
medication trial.25

If perceived risk is a key determinant of trial participation, 
it follows that recruitment success will be dependent on the 
level of risk and how it is presented. Our study was, therefore, 
designed to assess the impact of risk (defined by the TGA cat-
egories for prescribing drugs during pregnancy) on Australian 
pregnant women's willingness to participate in a medication 
trial. We found that almost half of our respondents would 
participate in at least one trial, with likelihood of participation 
decreasing with increasing risk. Three key themes regarding 
trial participation decision- making emerged: pregnant women 
perform a risk–benefit analysis, appraise the quality and type 
of evidence supporting the trial, and trust in healthcare profes-
sionals. These themes are similar to those reported in the Jaffe 
et al22 Zika virus vaccination study.

Consistent with the findings of Palmer et al,25 our respondents 
had a positive attitude toward medical research and saw the im-
portance of medication trials during pregnancy. A direct benefit 
to the participating mother- fetus dyad was a clear enabler to par-
ticipation.20,21,34 Willingness to participate was particularly high 
when the direct benefit was a reduced risk of fetal malformation 
(scenario 4). In contrast, our respondents rarely recognised the 
indirect benefits of trial participation to the fetus. A clear explana-
tion of the direct and indirect benefits of trial participation could 
therefore aide recruitment.

It was common in our study for risks of trial participation to be 
more obvious to participants and for them to be given more weight 
in the decision- making process. The key finding, that fetal risk was 
the primary influencing factor, supports previous work.20,22,24–26 
Most women were willing to take on greater levels of maternal 
risk to prevent adverse fetal health outcomes.25,26 However, risk- 
averse respondents often failed to identify the risks of not par-
ticipating in a trial (not having access to the new drug).35,36 ‘Mum 
guilt’ may prevent women from active intervention, with some of 
our respondents reporting they would prefer to do nothing or 
to explore non- medicinal interventions. Yet, the vast majority of 
our participants reporting taking medications or supplements in 
pregnancy.4,37 Studies to ascertain pregnant women's knowledge 
about the safety of the drugs they take would be worthwhile.11

Nearly all of our respondents (96%) would engage their part-
ner in trial participation decision- making, a greater commitment 
to shared decision- making than previously reported,21,38 but felt 
that ultimately the decisions was theirs to make.21,38 Brinchmann, 
Forde and Nørtvedt (2002) found parents would prefer not to 
have the final say in life- or- death situations given their lack of 
medical knowledge and emotional burden.39 Confirming other 
studies, friends, and family were not particularly influential, ex-
cept when they had medical knowledge.21,38 Consulting with a 
medical professional regarding trial participation was important 
to our respondents, but only if rapport had already been devel-
oped.20,21,38 This highlighted the importance of their healthcare 
provider having an understanding of the woman's medical history 
and personal values, plus some independence from the trial and 
the trial researchers.

Similar to Kenyon et al,24 our respondents acknowledged the 
importance of contributing to science and helping other preg-
nant women, but did not rate this as a strong influencing factor 
for trial participation. Promoting societal benefit is, therefore, un-
likely to significantly increase recruitment. The frequent mention 
of the thalidomide tragedy as a barrier to participation, despite 
this occurring over 60 years ago,40 emphasises the importance of 
taking time to explain the research process and trial safeguards 
at recruitment.

COVID- 19 vaccination status and attitudes toward recom-
mended medication use during pregnancy were the only statisti-
cally significant predictors of trial participation in our study. This 
suggests that enriching for specific participant demographics is 
unlikely to improve recruitment. Unvaccinated women were less 
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likely to be willing to participate in a hypothetical drug trial, which 
is unsurprising given correlations between COVID- 19 vaccine hes-
itancy and a lack of trust in medical research.41,42

Study strengths include the large sample size broadly reflec-
tive of Australian population demographics,43 its risk- focused vi-
gnette approach, and the mixed method study design. Assessing 
the impact of the COVID- 19 pandemic on attitudes toward medical 
research and health advice allows useful comparisons with pre- 
pandemic studies. The opt- in survey approach, and English lan-
guage restrictions, mean the findings may not be entirely reflective 
of the Australian population, or applicable outside of Australia. The 
relatively high proportion of healthcare workers, and the lack of First 
Nations representation in the interviews, were also limitations.

In conclusion, this study found that pregnant Australian 
women value medical research and feel positive toward med-
ication trials in pregnancy. A significant proportion of pregnant 
women are open to trial participation, provided they are given 
the appropriate resources by a trusted individual to undertake 
a meaningful risk–benefit analysis before decision- making. The 
findings of this study can assist researchers in optimising the pro-
cess of recruiting and consenting women into medication trials 
in pregnancy.
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