
   

Copyright  and  Reuse:  Copyright  and  Moral  Rights  remain  with  the  author(s)  and/or

copyright  holders.  Copies  of  full  items  can  be  used  for  personal  research  or  study,

educational, or not-for-profit purposes without prior permission or charge, unless otherwise

indicated,  provided  that  the  authors,  title  and  full  bibliographic  details  are  credited,  a

hyperlink and/or URL is given for the original metadata page and the content is not changed

in any way. For full details of reuse please refer to City Research Online policy.

City Research Online:            http://openaccess.city.ac.uk/            publications@citystgeorges.ac.uk

Citation:  Matthew, J., Lovell, H., Barry, Z., Nihouarn Sigurdardottir, J., Deforges, 
I., Story, L., Skelton, E., Malamateniou, C., Rutherford, M. & Silverio, S. A. (2025). 
Diversity of representation in pregnancy research: A national mixed-methods 
survey of women’s perceptions and experiences in the United Kingdom. Women 
and Birth, 38(4), 101942. doi: 10.1016/j.wombi.2025.101942 

This is the published version of the paper.

This version of the publication may differ from the final published version. To cite 
this item please consult the publisher's version.

Permanent repository link: https://openaccess.city.ac.uk/id/eprint/35434/

Link to published version: https://doi.org/10.1016/j.wombi.2025.101942

City Research Online
City St George’s, University of London

https://openaccess.city.ac.uk/policies.html
mailto:publications@citystgeorges.ac.uk
http://openaccess.city.ac.uk/


Diversity of representation in pregnancy research: A national 
mixed-methods survey of women’s perceptions and experiences in the 
United Kingdom

Jacqueline Matthew a,b,*, Holly Lovell b,c , Zenab Barry c , Julie Nihouarn Sigurdardottir a,d,  
Imogen Deforges a, Lisa Story b,c , Emily Skelton e , Christina Malamateniou e ,  
Mary Rutherford a,b, Sergio A. Silverio c,f

a Department of Early Life Imaging, School of Biomedical Engineering & Imaging Sciences, Faculty of Life Sciences & Medicine, King’s College London, London, United 
Kingdom
b Maternity Services, St. Thomas’ Hospital, Guy’s and St. Thomas’ NHS Foundation Trust, London, United Kingdom
c Department of Women & Children’s Health, School of Life Course & Population Sciences, Faculty of Life Sciences & Medicine, King’s College London, London, United 
Kingdom
d Department of Forensic and Neurodevelopmental Sciences, School of Academic Psychiatry, Institute of Psychiatry, Psychology & Neuroscience, King’s College London, 
London, United Kingdom
e Department of Allied Health, School of Health & Medical Sciences, City St George’s, University of London, London, United Kingdom
f Department of Psychology, Institute of Population Health, Faculty of Health and Life Sciences, University of Liverpool, Liverpool, United Kingdom

A R T I C L E  I N F O

Keywords:
Mixed methods survey
Content analysis
Research participation
Pregnancy research

A B S T R A C T

Aim: To explore the experiences and perceptions of women who may take part in antenatal research, including 
their perceived motivators, enablers, and barriers to participating in research with a sub-analysis of under- 
represented groups.
Methods: A mixed-methods parallel explanatory design was employed, and a national semi-structured online 
survey was circulated nationally using a start to end participatory framework. Likert scale responses and 
participant experience and demographic data were cross-tabulated to explore the differences between groups 
using descriptive and non-parametric statistics. A content analysis was used to explore open-ended questions and 
generate coding clusters. The qualitative and quantitative results were then merged using a using a pillar inte
gration process.
Findings: There were 260 survey responses across the UK, from Oct to Nov 2021 as part of wider research. Three 
meta-themes were developed from the merged integration: 1. Participation being mediated by perceptions and 
experience of safety, convenience, and communication, 2. Lived experience and education may increase access to 
research participation, and 3. Sociocultural differences may lead to research hesitancy.
Conclusion: Clinical researchers and research delivery teams working in antenatal settings, have the potential to 
impact the inclusion of underserved communities through facilitative research designs, well considered 
communication strategies, and authentic relationships which support participant education about research.

Abbreviations: HCP, Healthcare professional; LGBTQ, Lesbian, Gay, Bisexual, Trans, & Queer; MRI, Magnetic resonance imaging; NHS, National Health Service; 
PPIE, Patient and Public Involvement and Engagement; SCAG, Stakeholder and Community Advisory Group; US, Ultrasound.
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Statement of Significance
Problem or Issue There is known inequity in relation to 

participation in clinical research and this is 
also true in relation to women’s health 
studies.

What is Already 
Known

There is lower generalisability of some 
clinical research studies because clinical 
trial recruitment may not be representative 
of local populations. There is a lack of UK- 
based research exploring this issue.

What This Paper 
Adds

Lived experience and education impacts 
willingness to participate in research. There 
are clear mediating factors identified by 
women, including considering convenience, 
outreach and communication, as strategies 
which can utilised in study designs and 
recruitment activities to address barriers.

1. Introduction

Women have been underrepresented in clinical research leading to 
stark examples of health inequalities [1–4], with hormonal variability, 
reproductive safety, and pregnancy cited as reasons for their exclusion 
[5]. Women from Black, Asian, mixed ethnicity, or belonging to other 
ethnic minority backgrounds are also underserved [6–8]; meaning these 
populations have not seen improvements in outcomes [9,10]. The dearth 
of ethnic diversity in clinical research is not only a scientific and medical 
concern, but also a moral issue intertwined with societal biases and also 
in maternity outcome data [11–13].

Clinical research directly related to pregnancy may have different 
bias profiles leading to lower generalisability when trying to extrapolate 
results to a given (diverse) intended population. The effects of health 
inequity are seen in relation to clinical outcomes [14]. In addition, as an 
indicator of the level of health burden, clinical negligence claims make 
up the largest proportion of all health-related medicolegal claims, and in 
the UK, claims related to obstetric care made up 41 % (£1.15 billion) of 
the total claim value in 2023/2024 alone, with sociocultural and eco
nomic variations in care seen across the health services [15].

Health equity is an important health policy goal. However, despite 
existing guidance on inclusive research, health disparities persist [16]
compounded by under-representation of intersectionally diverse groups 
in pregnancy research [17–20]. Much of the literature exploring direct 
participant involvement in (or experience of) research is from a North 
American perspective and focuses on their specific diverse population 
groups (for example, African American, Hispanic, First Nations pop
ulations). In this study, the aim is to explore the first-hand perceptions 
and experiences of women who have recently experienced antenatal 
care in the United Kingdom and perform a sub analysis of defined 
under-represented groups. The core aim is to gain an understanding of 
their opinions related to participating in pregnancy-related research.

2. Participants, ethics, and methods

2.1. The present study

The aim of the study was to understand the perceptions of 
pregnancy-related research, and the barriers and facilitators to taking 
part in it for the abovementioned under-represented groups. Addition
ally, we aimed to explore which factors mediate willingness to take part 
in research (including demographic factors and previous lived experi
ences). We utilised an online mixed-methods survey and used a 
convergent (parallel) analysis within a participatory framework with 
oversight from a Stakeholder and Community Advisory Group (SCAG). 

The Checklist for Reporting Results of Internet E-Surveys) [21] and a 
mixed-methods reporting framework [22] was used to report the 
methods and results.

2.2. Ethical considerations

Ethical approval for the study was granted from the King’s College 
London Health Faculties Research Ethics Subcommittee (ref:-HR/DP- 
20/21-21756).

2.3. Patient and Public Involvement and Engagement (PPIE): 
participatory framework

The ‘start to end’ SCAG (n = 12) was formed at the outset of the 
study. The group used co-production principles throughout the research 
cycle including values-based design [23]. Six, two-hour virtual meetings 
were held from March 2021 to March 2023 with interim communication 
(feedback and updates) taking place via e-mail, a study WhatsApp group 
and smaller working groups or one-on-one meetings related to specific 
survey-related tasks. Participants of the SCAG included members with 
either lived experience of antenatal care and/or pregnancy research in 
the UK (n = 6) and healthcare professionals and/or clinical researchers 
with experience in women’s health (n = 6). Public members of the group 
included representatives from the NHS Maternity Voices Partnerships 
and Best Beginnings Charity, representing ethnically, racially, and 
socio-economically diverse service users in the UK. Topics discussed in 
the SCAG meetings included: PPIE and co-production training; input 
into public-facing research study documentation, the study website, and 
social media presence; a systematic review interim and final [24], in
clusive survey design, advertising, and recruitment strategies; survey 
development and testing; and survey results and findings at interim and 
final stages. A tabular impact log was kept for each meeting detailing the 
contributions and outcomes of each meeting.

2.4. Philosophy and positionality

The study adopted a philosophically pragmatic approach [25]. This 
meant, ontologically we acknowledged the often-competing in
terpretations and worldviews people hold, and reason that no single 
viewpoint provides the whole picture, but rather canvassing wide option 
– in this case, via a survey – was best to capture these differing opinions 
[26]. Epistemologically, we accepted that peoples’ held knowledge and 
lived realities are somewhat measurable within the world, but we must 
be cognisant of generational time and cultural shift [27].

The research team diligently addressed positionality and potential 
biases throughout the qualitative data collection, interpretation, and 
integration, as scrutinised by both the public SCAG and research team 
members of the SCAG. Notably, despite our reflexive judgement being 
‘ordered’ (i.e. interpretive judgement according to extant social norms), 
all members brought a nuanced perspective to the study, having either 
direct, indirect, or professional connections to the research topic. This 
encompassed addressing our position within and in relation to the data 
as ‘subjective spectators’ evidenced through our active involvement in 
pregnancy research delivery, the conduct of pregnancy-related clinical 
research, and personal experiences with pregnancy, with some team 
members personally participating in pregnancy research.

It is essential to recognise the diversity within the research team, 
with five out of ten researchers self-identifying as being from non-White 
British backgrounds. This diversity extended to professional back
grounds, encapsulating the expertise of the lead author and two co- 
authors with backgrounds in fetal sonography/radiography, two 
research midwives, a fetal medicine consultant, a professor of perinatal 
radiology, a senior psychologist and social scientist specialising in 
women’s health and qualitative research, and a maternity advocate and 
peer researcher.
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2.5. Study design: survey development and validation

The survey was developed using the on-line survey platform Qual
trics XM™ and the research survey was nested in a public engagement 
survey aimed at asking the public and healthcare professionals their 
opinions on research priorities specifically for pregnancy scanning 
(screening and diagnosis) research. Participants would only have been 
given the option to complete the research survey, about their opinions 
on pregnancy research, if they fulfilled the inclusion criteria. The 
backend survey settings were selected so that participants were 
prompted to answer all questions. However, they had the option to skip 
a question if desired. To help encourage survey completion, participants 
could always see their progress through the survey and they had the 
option to return to the survey at a later time to complete it. Since this 
was a public survey, a ‘prevent ballot stuffing’ option was selected on the 
survey platform to prevent repeated submissions and reduce the chance 
of ‘spam’ entries.

The survey was split into three sections: 1. Demographics and 
Background Information; 2. Likert Scale Questions; and 3. Open-ended 
Questions. The demographic and background questions included ques
tions about age, ethnicity/race, recent experience of antenatal care or 
NHS research. For the Likert scale questions, the initial findings of the 
systematic review on factors affecting participation in research in mi
nority ethnic women [24] served as a guide to ask questions which 
related to single or multiple themes elicited from the previous study. A 
10-point Likert scale was used to collect responses about willingness to 
participate in research based on a scenario (see supplementary file – Box 
1). Scores ranged from ‘1: unlikely’ to ’10: likely’ to participate in the 
research. To reduce response bias questions were phrased in negative 
and positive forms. Three open-ended questions asked for additional 
information on: reasons which would make participation in research 
more likely; reasons which would make participation less likely; any 
other comments related to research participation during pregnancy.

The SCAG members reviewed the survey template and proposed 
minor amendments to the wording, suggested public access to a glossary 
of terms, piloted the unpublished version of the survey online, and 
approved amendments before the survey was re-piloted with 15 post
graduate healthcare professional students to check for any errors in the 
consenting process and logic design of the questions.

2.6. Participants: sampling, recruitment, and data collection

The survey was advertised with a Qualtrics XM website link via social 
media, with sharing from professional networks (e.g. Society and Col
lege of Radiographers, British Medical Ultrasound Society), charities (e. 
g. Antenatal Results and Choices, Best Beginnings), and relevant public 
and grassroots organisations (e.g. Mumsnet, FiveXMore, National Ma
ternity Voices network), as well as shares from individuals via their 
social networks or WhatsApp. These were chosen due to established 
links the research group already had with the respective organisations.

Participants were directed to the survey if they fulfilled the inclusion 
criteria: 16 years of older; pregnant or having received antenatal care in 
the last three years in the UK. They were then directed to the informa
tion sheet, a video link to narrated information, and an online consent 
form.

The online survey format may have excluded certain groups who 
were in digital poverty or had low digital literacy, had a low reading age, 
or where English was a second language – therefore the offer to complete 
the survey via telephone was made via a contact form on the website 
(which included a translatable and captioned information video). 
Engagement and survey responses were monitored, and recruitment 
strategies amended where needed e.g. using opportunities at public 
conferences related to the research topic, and where SCAG members 
were present.

2.7. Data analyses

The threshold for inclusion in data analysis was 80 % completion of 
the survey as this would mean the Likert scale questions were 
completed.

Quantitative survey data were exported from Qualtrics to Microsoft 
Excel for cleaning and data visualisation. SPSS was used to analyse the 
survey Likert scale responses and to explore any significant differences 
between participant demographics and previous or perceived experi
ences of healthcare and research. The non-parametric Mann-Whitney U 
test was used to assess ordinal scale Likert responses and the differences 
between dichotomous groups e.g. healthcare professional = ‘yes’ or ‘no’. 
However, ‘unsure/sometimes’ or ‘prefer not to say’ responses were 
excluded from the analysis. Where there was more than one categorical 
dependent variable, e.g. race or ethnic group, a Kushal Wallis test was 
performed, however very small subgroups (n ≤ 5) were excluded due to 
the risk of strong individual responses giving a spurious result. An a 
priori power calculation for the Mann Whitney U test, using G*Power 
3.1, determined a sample size of 220 (assuming balanced groups) was 
required to detect a moderate effect size (d = 0.5), for an alpha error (i.e. 
probability threshold, p) of 0.05 and a power of 0.95.

The content analysis of the open-ended questions was performed in 
NVivo and matrix cross-tabulation was subsequently used to compare 
responses with individual dichotomous attributes of interest that relate 
to underserved groups (e.g. race/ethnic background, experience of 
discrimination, English as a second language). The content analysis 
procedure included using a pre-defined set of codes with code defini
tions agreed by two researchers (HL, JM). The coding template was 
derived from a previously published systematic review on the same topic 
[24]. The coder was instructed to use top-level codes or sub-codes if 
more appropriate and there was flexibility to add codes throughout the 
coding process if new and important material did not fit the pre-existing 
coding structure and could have significant implications to the research 
question. The open-ended questions were coded for a specific concept, 
by a single researcher (HL). Different text or narrative forms could be 
coded under a single code if it had the same implicit meaning. The 
coding researcher left comments as memo’s, using the NVivo platform, if 
any queries, analytical, or interpretive thoughts arose during the coding 
process. Irrelevant comments e.g. ‘no comment’ or ‘nothing else I can think 
of’, were left uncoded.

The aim of the content analysis was to quantify the frequency codes 
and the frequency of references to the codes, and to provide insight into 
general trends and patterns in the responses. The quantified codes were 
used to develop new top-level codes and then overarching clusters 
contained within the open-ended response data and they were subse
quently reported with narrative descriptions and using the matrix cross- 
tabulation as a guide to find illustrative verbatim quotations. This was 
performed by a second researcher (JM) and the results agreed by 
consensus with the initial coding researcher for validity.

The results of the respective quantitative and qualitative data ana
lyses were integrated (JM) and merged to expand and explain the evi
dence within the data with meta-themes or inferences, guided by the 
principles of the pillar integration process (PIP) [28]. The integration 
was presented visually using side-by-side joint data displays with the 
descriptive interpretation of the Likert scale responses and inferential 
statistical data representing the quantitative evidence and the content 
analysis of open-ended survey questions representing the qualitative 
aspects related to the phenomena presented by the quantitative data. 
The results of the integration were reviewed for accuracy with the 
coding researcher (JM) and the senior author (SAS), and the peer 
researcher (ZB).

3. Results

There were 260 valid responses between September and November 
2021. All participants identified as having been pregnant or experienced 
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NHS pregnancy services in the last three years. Full demographics are 
reported in Table 1.

3.1. Quantitative results

The scenario question requiring ten Likert scale responses was 
completed by all 260 participants, and categorised into unlikely to 
participate (scores 0–3), neutral (scores 4–6), and, likely to participate 
(scores 7–10), see Fig. 1. The questions covered themes of altruism, 
study design, convenience, perceived benefit or harm, family or cultural 
influence, health data concerns, invasiveness, and incentives. The ma
jority of questions (9/10) reported “likely to participate” responses of 
more than 50 %. The exception was, when asked: "How likely are you to 
participate if the researcher approaching was not particularly friendly?”, 
where there was a high unlikely to participate response of (n = 190, 
73.1 %). The next two highest ‘unlikely to participate’ responses were if 
the research was an interview or focus group only study (n = 55, 21.3 %) 
and if there was no reimbursement (n = 33, 12.3 %). The highest scoring 
‘likely to participate’ questions related to if the research involved an 
online survey only (n = 238, 91.5 %) and if the respondent was 
personally affected by the condition under investigation (n = 210/ 
81.0 %). When asked: "How likely are you to participate if the study was 
unlikely to benefit you, but might help others in the future?", there was a high 
likely response of (n = 219, 84.2 %).

To understand the differences in responses, the Likert scale scores 

were cross-tabulated with background and personal experience infor
mation. A statistical analysis was performed using the Mann-Whitney U 
test (where there were two categorical yes/no response groupings, 
excluding unsure or prefer not to say responses) or the Kruskal-Wallis H 
test (where there were more than two groups e.g. ethnicity). Due to 
small samples some sub-groups were excluded from the Kruskal-Wallis 
H analysis (education: school leaver at age 15 or less, n = 1; race/ 
ethnicity: other ethnic group, n = 2; sexual orientation: gay man, n = 2, 
lesbian/gay woman, n = 1; region: Scotland, n = 5, Wales, n = 2). Sta
tistically significant findings are presented and explored with the rank 
sum outputs to explain the differences in magnitude and direction (see 
supplementary file Table 1 & 2).

HCPs were statistically significantly more likely to be willing to 
participate in research compared to non-healthcare professionals if the 
study included an additional pregnancy scan or included blood or saliva 
samples (mean rank HCP: yes = 158.00, no = 123.29, p = 0.002; yes =
150.79, no = 125.18, p = 0.024, respectively).

If the participants positively considered having a fetal MRI scan, they 
were statistically significantly more likely to be willing to take part in a 
study design which involved an online survey only, or if they had been 
personally affected by the condition under investigation (mean rank sum 
consider MRI: yes = 103.75, no = 75.34, p = 0.034 and mean rank sum 
consider MRI: yes = 104.37, no = 68.16, p = 0.012, respectively), and 
also more likely to take part if the study involved an extra ultrasound or 
MRI scan (mean rank sum MRI: yes = 105.24, no = 58.00, p = 0.002).

Table 1 
Baseline demographics.

Baseline Characteristic Baseline Characteristic Participant experience

n % n % n %

HCP background? Disability status ​ ​ Care in pandemic ​ ​
Service user 208 80 No 230 88.46 Yes 211 81.15
Healthcare professional 52 20 Yes 19 7.31 No 49 18.85
Total 260 100 Prefer not to say 3 1.15 Total 260 100
Age No response 8 3.08 Experience of discrimination ​ ​
16–19 1 0.38 Total 260 100 Yes 27 10.38
20–24 6 2.31 English as a second language ​ ​ Unsure 16 6.15
25–30 59 22.69 No 233 89.62 No 217 83.46
30–35 109 41.92 Yes 17 6.54 Total 260 100
36–40 52 20.00 Prefer not to say 1 0.38 Experience of NHS research ​ ​
> 40 27 10.38 No response 9 3.46 Yes 59 22.69
No response 6 2.31 Total 260 100 Unsure 36 13.85
Total 260 100 Translation needs ​ ​ No 165 63.46
Ethnicity No 13 5.00 Total 260 100
Asian or Asian British 11 4.23 Yes 2 0.77 Experience of pregnancy research ​ ​
Black or Black British 10 3.85 No response 245 94.23 Yes 49 18.85
Mixed race or Ethnic Group 9 3.46 Total 260 100 Unsure 14 5.38
Other ethnic group 2 0.77 Index multiple deprivation (decile) ​ ​ No 197 75.77
Prefer not to say 2 0.77 1 23 8.85 Total 260 100
White British 189 72.69 2 9 3.46 Experience of MRI in pregnancy ​ ​
White other 29 11.15 3 15 5.77 Yes 16 6.15
No response 8 3.08 4 24 9.23 Unsure 1 0.38
Total 260 100 5 23 8.85 No 243 93.46
Sexual orientation 6 31 11.92 Total 260 100
Heterosexual 235 90.38 7 29 11.15 Openness to MRI scan in pregnancy ​ ​
Bisexual 11 4.23 8 22 8.46 Yes 186 71.54
Gay man 2 0.77 9 30 11.54 Unsure 58 22.31
Lesbian/gay woman 1 0.38 No response 54 20.77 No 16 6.15
Let me tell you (optional) 1 0.38 Total 260 100 Total 260 100
Prefer not to say 4 1.54 Region ​ ​ ​ ​ ​
No response 6 2.31 England, East 12 4.62 ​ ​ ​
Total 260 100 England, London, South and the South East 86 33.08 ​ ​ ​
Education Status ​ ​ England, Midlands 14 5.38 ​ ​ ​
School leaver age 15 or less 1 0.38 England, North East 11 4.23 ​ ​ ​
GCSE or equivalent 16 6.15 England, North West 10 3.85 ​ ​ ​
A-Level or equivalent 49 18.85 England, South West 120 46.15 ​ ​ ​
Undergraduate degree 82 31.54 Scotland 5 1.92 ​ ​ ​
Masters degree or equivalent 66 25.38 Wales 2 0.77 ​ ​ ​
Other (please specify) 39 15.00 Northen Ireland 0 0.00 ​ ​ ​
Prefer not to say 1 0.38 Total 260 100 ​ ​ ​
No response 6 2.31 ​ ​ ​ ​ ​ ​
Total 260 100 ​ ​ ​ ​ ​ ​
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If participants had previous experience of NHS research they were 
still statistically significantly more likely to be willing to take part in a 
study even if the research staff were unfriendly compared to if they had 
not previously taken part in research (mean rank sum NHS research: yes 
= 128.14, no = 108.38, p = 0.027), and more likely to take part if the 
study involved an extra ultrasound or MRI scan or additional blood/ 
saliva samples (mean rank sum NHS research: yes = 137.25, no =
104.65, p = 0.001 and mean rank sum MRI: yes = 133.44, no = 105.01, 
p = 0.003, respectively).

Statistically significant differences in Likert scale responses were 
seen between racial/ethnic groups relating to if a family member or a 
friend was affected by the studied condition or if the research staff were 
unfriendly (mean rank sum race/ethnicity: Asian/Asian British = 82.55, 
Black/Black British = 98.60, Mixed race/ethnic group = 101.72, White 

British = 124.66, White other= 155.38 p = 0.018, and, mean rank sum 
race/ethnicity: Asian/Asian British = 76.09, Black/Black British =
117.15, Mixed race/ethnic group = 80.83, White British = 128.65, 
White other = 131.88 p = 0.044, respectively). The mean rank sum 
suggested there were lower rank scores for willingness to participate 
even if a family or friend member were affected for those from Asian, 
Black, and mixed race/ethnic groups compared to White British and 
White other groups with White Other groups tending to score higher in 
this scenario. The results for researcher incivility just reached signifi
cance and lower scores were seen particularly in Asian and Mixed race/ 
ethnic groups.

No statistically significant differences were found in this dataset for 
respondents living with a disability, members of the LGBTQ community, 
respondents for whom English was a second language, age, education 

Fig. 1. Chart and data table of Likert Scale responses.

Fig. 2. Content analysis, coding clusters, and reference count for top-level codes.
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status, location, index of multiple depravation, or any other background 
information collected as part of the survey.

3.2. Qualitative results

Content analysis of open-ended questions: For the open-ended ques
tions, participants were asked if there were any reasons which would 
make it more or less likely that they would participate in research and 
any other comment they would like to make on the topic, with 241 
participants providing open-ended responses and 47 unique codes were 
applied to a total of 409 unique references. References for a code are 
single instances where a phase, sentence, or word related to an a priori 
code and no new codes were added to the template. 28 top-level codes 
(which included 13 original/unique codes which did not fit neatly into 
the existing top-level codes) were used to summarise the initial coding. 
Three distinct coding clusters were identified and one labelled as 
‘Other’. Fig. 2 summarises the clusters as well as the top-level codes, 
which briefly included: 

1. Perceived benefit or harm (n = 196, or 48 % of all references), where 
perception of risk (n = 77, 33 %), and material reimbursement or 
incentives (n = 33, 17 %) had the highest number of references 
within the group;

2. Study design and management (n = 163, 40 %), where the highest 
number of references in this cluster were for top-level codes which 
included competing demands (n = 119, 73 %), and study design 
(n = 34, 21 %); and,

3. Participant-researcher interface (n = 42, 10 %), where the highest 
number of references for a code included clarity of information 
(n = 11, 26 %), researcher communication and researcher incivility 
(both n = 8, 19 % each).

There were relatively few, but nonetheless important references 
assigned to the ‘Other’ cluster (n = 8, 2 % of all references), and this 
included six unique codes (family influence, medication, prioritising 
research, research availability, feeling relaxed about pregnancy, and 
research addressing inequalities).

3.3. Narrative review of content analysis

To understand the content analysis in the context of inclusive group 
status, a matrix table was constructed to cross-tabulate the coded clus
ters to dichotomous groupings of firstly, experience of discrimination 
(yes/no) to account for groups with protected characteristics which may 
have had negative healthcare experiences, secondly, self-reported race/ 
ethnicity (White British/non-White British), to isolate race/ethnicity as 
an underserved group, and, lastly, respondents who reported English as 
a second language (yes/no), this group was primarily from a White 
Other background. The percentage of data coded to a cluster within 
these groups are presented in supplementary file table 3 where deeper 
orange/red colours represent a higher percentage of text data coded 
within the dichotomous groupings. The dominant clusters and signifi
cant coding spread (>10 %) are narratively described below, and in
cludes representative quotations selected from relevant coding 
references (with a Cross-Tabulation Matrix presented in the supple
mentary file – Table 3).

3.4. Narrative description of coding clusters

Perceived Benefit or Harm to Participants:
For this cluster, the respondents discussed how research participa

tion may be affected by the perception of risk generally in pregnancy. 
Their previous experiences of a difficult pregnancy may affect partici
pation positively or negatively especially if related to a current ongoing 
pregnancy. The value of the research, in a greater context, was high
lighted as important, as well as personal relevance and the potential of 
better healthcare (compared to standard care) if taking part. Material 
incentives or reimbursements were discussed as important, as were 
more altruistic reasons for participating in research often related to a 
personal difficult pregnancy experience. There were no strong differ
ences in percentage coding spread identified on the matrix table for the 
codes in this cluster, however the risk of harm had the largest percentage 
of coding spread in all groups (between 8.03 % and 10.81 %, see sup
plementary file Table 3). Representative quotations are shown in Box1
below.

Box 1
Perceived Benefit or harm to participants.

Factors making it more less likely to participate. Code: Potential for risk or harm / research communication

“Scans are such a scary business as it is - I had a horrendous twin pregnancy and scary scans and referrals to fetal medicine - so I would feel very 
anxious. For this reason, I think the researchers would need to be very well versed in reassuring women and putting them at ease.” Pt 18, Race/ 
ethnicity: White British, Age: 35–40.

“Basically I found pregnancy really hard work and I was very anxious throughout that I wouldn’t be "allowed" the birth of my choice so every 
time I had a scan or blood test or urine test I was scared of what would be found so I think any additional stuff like this would make me too 
scared. I think sometimes you can be hypervigilant which can also cause problems” Pt 49, Race/ethnicity: White British, Age: 25–30

Factors making it more likely to participate. Code: Better care

“If it involved finding out if the baby had any issues, we had a son who had [a rare]* Syndrome which meant he sadly passed at 17 months old 
and we had no idea anything was wrong until he was born” Pt 104 Race/ethnicity: White British, Age: 25–30 *detail omitted for anonymity

Factors making it more likely to participate. Code: Personal relevance and altruism

“Due to losing our much wanted daughter, I would be willing to participate in research that helps any woman in my situation” – Pt 33 Race/ 
ethnicity: Mixed Race, Age: 30–35

“Because I have had very up and down experiences with 3 successful pregnancies and 6 miscarriages. If I can help other by doing this research 
then that is a really motivation for me.” Pt 121, Race/ethnicity: White British, Age: 25–30

Factors making it more likely to participate. Code: Material incentives/reimbursement

“I would be more interested in taking part in research if you got a few things for the baby like nappies, wipes or vouchers to spend on the new 
baby” Pt 152 Race/ethnicity: White British, Age 25–30
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3.5. Study design and management

In this cluster, the respondents discussed how competing demands 
could make participation inconvenient. The impact of research on 
available time, additional travel if the research was not local, childcare 
issues, and having to take time off work were seen as significant barriers 
to research. A greater percentage spread of coded data related to the 
inconvenience of research was seen for people who had not previously 
experienced discrimination in clinical care, for White British re
spondents, and when English was a first language (18.6/8.7 %, 17.9/ 
6.7 %, and 18.2/6.4 %, respectively). This was also framed in the pos
itive form as ‘convenience’ of the research, being a factor that facilitates 
research participation. A greater proportion of ‘convinence’ text coding 
was seen in groups who had not experienced discrimination in care, 
equally across ethnic groups and more for whom English was a second 
language (7.7, 0 %; 6.4, 6.3 %; 14.2, 5.9 %, respectively).

A smaller percentage of coded references were seen relating to other 
study design factors (e.g. the timing of approach), and were framed as 
enabling or creating a barrier to participation in research, as alluded to 
in Box 2. This was reflected by participants suggesting on-line or virtual 
participation would be preferable if it was possible. Data governance 
was also raised as a barrier with concerns about anonymity, data 
leakage, and trustworthiness of information being given about data 
security.

3.6. Participant-researcher interface

In this cluster, respondents primarily discussed incivility, clarity of 
information, receiving findings, and researcher communication skills. 
The main differences between groups were seen for the incivility code, 
which could be described researcher behaviours making it less likely 
that the respondent would take part in the research. There was a greater 
percentage coding spread for ‘incivility’ as a factor, if the respondent 
had experience of discrimination in healthcare, if they did not describe 
themselves as White British, or, if English was a second language 
(18.55 % vs 0.00 %; 7.55 % vs 0.25 %; 2.59 % vs 0.00 %, respectively), 
see Box 3 for example quotations. Other topics with relatively minor 
coding references included the language used or lack of inclusive lan
guage, mistrust or trust and reputation or credibility of researcher or 
research group.

4. Quantitative and qualitative integration

The key themes from firstly the quantitative assessment and then the 

merging of qualitative evidence with illustrative quotations is presented 
in Table 2 below. Three meta-themes were developed from the 
integration: 

1. Participation being mediated by perceptions and experience of 
safety, convenience, and communication. 

In this meta-theme, safety was defined in terms of physical, psy
chological, and data governance. Whilst the quantitative results 
suggested from the Likert scale data which participants were 
generally positive about taking part in research, the qualitative evi
dence suggested a more nuanced thought process with several ca
veats which would impact the decision to participate. Most of the 
discussion in the open-ended questions of the survey contradicted 
the finding of ‘generally likely to take part in research’ and centred 
on the convenience or inconvenience of the study in terms of the time 
needed to participate or any interference with standard care path
ways. In addition, a substantial proportion of the open-ended re
sponses was related to perceptions of ‘risk or harm’ which could 
relate to unexpected findings from tests, the use of data, undue risks 
to the baby, or increased anxiety at an already difficult time as a 
potential barrier to research. The role of research/researcher 
communication style in the quantitative Likert scale data is sup
ported in the qualitative data by the lower willingness to take part in 
research if there was any incivility or lack of warmth perceived by 
participants.

2. Lived experience and education may increase access to research 
participation. 

Key quantitative results in this theme were related to the knowl
edge, interest, or experience of the respondents and the interplay of 
their subsequent willingness to take part in the research. Statistically 
significant differences were seen between HCPs and non-HCPs; those 
who would consider a more burdensome fetal MRI (whether they had 
experienced one previously or not); and those who had personally 
been involved in NHS research or not. Due to the nature of these 
groups, they were more likely to have had more exposure (through 
professional or personal knowledge and/or experience) to clinical 
research, clinical tests, or higher risk care pathways. 

The qualitative findings provided a nuanced perspective, both 
reinforcing and challenging the previously identified patterns in the 
quantitative results. Respondents discussed the heightened anxiety 
stemming from additional tests, driven by concerns over unexpected 
findings and potential psychological distress triggered by revisiting 
challenging experiences from past pregnancies. Interestingly, this 
juxtaposed with another sentiment expressed by some participants 

Box 2
Study Design and management.

Factors making it less likely to participate in research. Code: Inconvenience:

“Time and location, e.g. An extra blood test when already at the hospital is fine but having to attend on a different day or having to travel 
separately for a focus group would put me off as I only started maternity leave a week before my due date so time was quite precious while still 
working.” Pt19. Ethnicity: White British, Age: 30–35

Factors making it more likely to participate in research. Code: Convenience

“…sensible timing/ease of participation (e.g. no separate travel but folded in with ordinary antenatal care). Pt241. Race/ethnicity; White Other, 
Age: 40 +

Factors making it less likely to participate in research. Code: Concerns about data

‘I was asked to have additional testing of my blood, …, I refused as it was supposedly anonymous but then said if something was picked up they could let 
you know’ Pt227, Race/ethnicity: undisclosed, Age: 35–40

Factors making it more likely to participate in research. Code: Study design.

‘There’s a difference btw interview and focus group. Interview easier as don’t have to fit in with others.’ Pt82, Race/ethnicity: White Other, Age: 35–40
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who contended that navigating difficult experiences serves as a 
motivational factor in research. Despite the acknowledgment that 
personal benefits might not accrue, these participants emphasised 
the potential impact on future mothers in similar circumstances as a 
driving force behind their engagement. 

Furthermore, certain participants expressed enthusiasm for the 
prospect of additional tests, such as 3D ultrasound scans. Their 
perspective was shaped by the comparison with practices in their 
native countries, where a broader range or more frequent tests are 
typically offered during pregnancy. Additionally, these participants 
were cognisant of the fact that not all conditions can be identified in 
the early stages of pregnancy as thus saw the research as an oppor
tunity for enhanced antenatal care.

3. Sociocultural differences may lead to research hesitancy.

While the quantitative findings highlighted distinctions among 
racial/ethnic groups, related to participating in research when a family 
member or friend had experienced the studied condition, the qualitative 

responses did not corroborate the findings or provide an explanation for 
stronger or weaker altruistic motivations, which could be multifactorial. 
In the qualitative data, supportive quotations were identified for the 
code related to researcher incivility and appeared more densely dis
cussed in groups who may be at higher risk of health inequalities 
(experience of discrimination, English as a second language and iden
tifying as non-White British).

5. Discussion

This study gained first-person insight individuals’ recent experiences 
of pregnancy or NHS maternity services and investigated the multifac
eted factors influencing attitudes toward research participation. The 
diverse sample included participants from various UK regions, age 
groups, racial/ethnic backgrounds, sexual orientations, educational 
levels, and disabilities. Quantitative findings indicated a general will
ingness among participants to engage in research, with certain scenarios 
affecting their inclinations.

Box 3
Participant-Researcher Interface.

Factors making it less likely to participate. Code: Clarity of information.

"…not fully understanding of the overall research agenda and how my answers might be ‘analysed’…" Pt86 Race/ethnicity: White Other, Age; 40 +

Factors making it less likely to participate. Code: Incivility

“If those conducting or involved with the research were in any way insensitive, condescending or showed signs of a lack of empathy I would find 
dispassion a bit off putting too though I understand the nuances of professionalism. The “bedside manner” of those involved. If the images and 
language used was discriminatory, not inclusive, unclear or too verbose I would also be less likely to participate as I would if questions seemed 
dumbed down or too surface level.” Pt 09, Race/ethnicity: Other, Age: over 40

“…my traumatic experiences from last year with my pregnancy loss also led me to experiencing unpleasant and judgmental doctor appointments 
at time (others were supportive) and so the person leading the research on such a sensitive topic to me would need to be personable and kind as if 
they weren’t I would avoid it…” Pt 163 Race/ethnicity: White Other, Age: 30–35

Table 2 
Pillar integration display table.
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Within the qualitative data, nuanced perspectives emerged, reflect
ing the complex interplay of various factors. The convenience of 
research, concerns about risks or harm, and the quality of communica
tion were highlighted as crucial elements shaping participants’ atti
tudes. Noteworthy findings indicated that healthcare professionals and 
individuals with prior research exposure were more inclined to partic
ipate, suggesting the importance of early contact with researchers and 
outreach. Moreover, socio-cultural factors, such as race/ethnicity, 
played a role in influencing responses, with certain groups expressing 
hesitancy linked to past experiences of discrimination and concerns 
about researcher incivility.

In integrating quantitative and qualitative insights, the study illu
minated the intricate dynamics influencing research participation and 
uncovered three overarching meta-themes: 

1) Participation being mediated by perceptions and experiences of 
safety, convenience, and communication style,

2) Lived experience and higher education potentially lowering the bar 
for research participation; and,

3) Sociocultural differences possibly leading to research hesitancy.

Researchers should emphasise: The significance of convenience, 
education about the research process and any perceived risks, material 
reimbursement, and benefits to clinical care (without increased anxiety 
as trade-off). Established research group profiles and high-quality 
researcher communication skills may affect perceptions of trust and 
credibility, and trust in the management of data governance and ethics, 
bolstering feelings of altruism related to research participation The 
quality of the first recruitment is a critical window of opportunity which 
should not be underestimated.

Some of these findings are echoed in the published literature, which 
assess barriers to research participation amongst ethnic minority patient 
groups, [17]; but extend beyond research participation in minority 
racial or ethnic groups, promoting therefore a balanced view across 
service users [29].

5.1. Key strengths, limitations, and future directions

This is the first study which has focused specifically on research 
engagement of UK antenatal service users with a sub-analysis of ethnic 
minority groups; for which we had a collaborative community advisory 
group, including stakeholders from diverse racial/ethnic/sociocultural 
backgrounds. The narrative interpretations were in keeping with the 
quantitative and qualitative findings, however, to understand the 
antenatal care experiences (including research participation) of women 
from diverse backgrounds, focus group or interview studies with the 
population of interest will very likely offer richer insights.

The systematic approach to data collection and analyses offers 
invitation for similar replications in other healthcare services. The sur
vey was built within this SCAG collaboration and piloted prior to being 
rendered online. The mixed-method design meant participants’ views 
could be visited and analysed as broad perspectives towards research 
participation while being complemented by an analysis of the themes 
and details from the qualitative data which invited further insight. 
Although the sampling was skewed toward the south of the UK, sample 
sizes were sufficient for a meaningful sub-group analysis.

Our survey was nested within a wider research priority partnership 
public engagement survey, which may have biased our sample to those 
already willing to participate in research. Furthermore, the inclusion of 
healthcare professionals could be interpreted as skewing the data by 
speaking about their perceived experiences of women, although we do 
not believe this to have been the case as they remain a relatively small 
proportion of the participants and many of whom would have experi
enced maternity care themselves. We appreciate also our data collection 
approach may have excluded those experiencing digital poverty and our 
analytic decisions to exclude on the basis of survey responses may 

appear counter to the promotion of under-represented groups’ voices, 
but believe our representation was still in-line with national levels of 
diversity and therefore not something to be problematised within the 
bounds of this study. Future research should attempt to engage those 
who may usually decline research in the antenatal period.

6. Conclusions

The findings in this work underscore the importance of safety, con
venience, effective communication, and sociocultural considerations in 
shaping individuals’ attitudes and decisions regarding involvement in 
research activities. Clinical researchers and research delivery teams 
working in antenatal settings, have the potential to impact the inclusion 
of underserved communities through facilitative research designs, well 
considered communication strategies, and authentic relationships that 
support participant education about research.
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