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A B S T R A C T   

Objectives: To map the care provided to pregnant women with epilepsy in UK maternity units and identify future 
research priorities by conducting a nationwide survey of healthcare professionals. 
Study design: A prospective cross-sectional electronic survey was conducted between 29 April and 30 October 
2021. The survey included 23 questions developed and refined with relevant stakeholders, including a woman 
with lived experience of epilepsy and pregnancy. We used descriptive analyses to summarise responses and 
estimated proportions with medians and interquartile ranges. 
Results: 144 individual healthcare professionals from 94 hospitals, representing 77 NHS Trusts, participated in 
the survey. Obstetricians were the most common responders (45%, 65/144) and almost half (47%, 7/15) of 
regions had a survey response rate per NHS Trust greater than 50%. Six pregnant women with epilepsy, on 
average, were booked into antenatal care per hospital per month, and 49% (46/94) of hospitals saw women for 
specialist antenatal care in the first trimester. The care provided across healthcare systems varied, with multiple 
pathways for referral to specialist care within regions. Midwife referral was the most used care pathway (80%, 
75/94). Less than a third of hospitals (31%, 29/94) ran joint obstetric/neurology clinics for pregnant women 
with epilepsy. Most survey respondents (81%, 117/144) were confident talking to pregnant women about their 
risk of seizures but only a minority (20%, 29/144) used validated calculators to assess this risk. There was broad 
agreement across healthcare professionals that the priorities for research should focus on how to improve 
communication and address pregnant women’s concerns regarding epilepsy and pregnancy, and to develop 
further understanding on the optimal use and long-term effects of anti-seizure medication. 
Conclusion: Our UK nationwide survey of hospital-based maternity services for pregnant women with epilepsy 
identified wide variation in when, how and by whom these women are seen, with differences between and within 
the UK regions. This survey highlights areas for improvement in the care of pregnant women with epilepsy.   

Introduction 

In the United Kingdom (UK), four in 1000 women who give birth 

have epilepsy [1]. However, one in ten women who die during preg-
nancy or after childbirth have epilepsy [1]. The main cause of their 
death is poorly controlled seizures. The 2020 confidential enquiries 
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(MBRRACE-UK) raised concerns about the significant increase in 
epilepsy-related maternal deaths, from eight to 18, between consecutive 
reports [2]. However, management of these women and their condition 
is complex. Exposure to anti-seizure medication (ASM) in utero in-
creases the risk of fetal congenital malformations and may have long- 
term neurodevelopmental consequences [3,4]. These risks rise with 
increased ASM doses and the use of polytherapy [5–7]. Seizures and 
treatment of seizures also impact women’s independence, employment, 
relationships, and mental health [8–11]. 

Multi-specialist antenatal care is critical in mitigating seizure risk 
and optimising ASM regimens for women with epilepsy to promote safe 
outcomes for mother and fetus during pregnancy [12,13]. Consecutive 
MBRRACE-UK reports highlight the fragmented care received by preg-
nant women with epilepsy [14], and a continued lack of communication 
between maternity and neurology services. This is despite the recom-
mendation by the Royal College of Obstetricians and Gynaecologists 
(RCOG) and MBBRACE-UK reports for joint care models [12]. All ma-
ternity departments are required to have access to an epilepsy care team 
[14]. 

Much is unknown regarding the care provided to pregnant women 
with epilepsy across the four UK nations and if this varies by region. We 
addressed this gap in knowledge and assessed compliance with the 
current MBRRACE-UK recommendations [14]. We mapped the type of 
care provided to pregnant women with epilepsy in UK maternity units by 
undertaking a nationwide survey of healthcare professionals and iden-
tified future research priorities. 

Materials and methods 

The survey was sent electronically to National Health Service (NHS) 
Trusts across the UK that provide maternity services and open to 
healthcare professionals who were likely to provide care to pregnant 
women with epilepsy. The survey was available via a secure online 
platform between 29 April and 30 October 2021. Information about the 
survey was disseminated through professional contacts, including ob-
stetrics trainee networks, Epilepsy Action UK’s epilepsy specialist nurse 
newsletter, and social media platforms. Eligible participants were given 
a maximum of five reminders to complete the survey. The survey 
comprised of 23 questions, with a combination of multiple choice, Likert 
scale and ranking questions (Supplementary Material S1). It was 
designed to be completed within 10–15 min. 

The questions on the care provided to pregnant women with epilepsy 
assessed factors at the level of the maternity hospitals or NHS Trusts 
(eight questions) and the individual level (15 questions). Questions were 
developed and refined following discussions with all relevant stake-
holders, including one woman with lived experience of epilepsy and 
pregnancy. Hospital-level questions focussed on the organisation of 
maternity-epilepsy services, antenatal referral pathways, availability of 
pre-conception counselling, and protocols used for management. 
Individual-level questions explored healthcare professionals’ experience 
with referring women to the epilepsy registry, and assessing, managing 
and communicating seizure risk. We determined future research priority 
topics by requesting participants to rank questions relevant to improving 
maternal and offspring outcomes by perceived order of importance. 

We performed descriptive analyses to summarise survey responses. 
Responders were ranked in terms of seniority within the care pathway in 
the order: consultant obstetrician, consultant neurologist, epilepsy 
specialist midwife, epilepsy specialist nurse, general midwife, trainee 
obstetrician, trainee neurologist and general nurse. Responses from the 
most senior role were used to summarise results at the hospital level. The 
data were presented to reflect the response rates and the degree of 

representation across UK regions, starting with high to low response 
regions. All analyses were conducted and figures produced in Excel 
Microsoft 365. 

Ethical approval for this project was not required, and informed con-
sent was assumed by agreement to participate in and complete the survey. 

Results 

Overall, 159 NHS Trusts were identified that provide maternity 
services across the UK. Healthcare professionals from 77 NHS Trusts 
(77/159, 49%) representing 94 hospitals completed the survey. Re-
sponses were received from a mean of six (range 1–15) hospitals per 
Trust. 30% (28/94) of hospitals had more than one individual complete 
the survey. After excluding the two responses from non-clinical partic-
ipants (2/146, 1%), 144 valid individual responses were included in the 
final analysis. The West Midlands region had the highest rate of re-
sponses from their Trusts (14/14 Trusts, 100%) and the Severn region, 
the least (1/7 Trusts,14%). Obstetricians were the most represented 
profession in the survey (65/144, 45%) (Table 1). 

Care provided across healthcare systems 

On average, six pregnant women with epilepsy were reported to 
book for antenatal care in a hospital maternity unit each month across 
the UK (Fig. 1). This was highest in Scotland (11 women), and lowest in 
the Thames Valley region (3 women). Participants from 65% (61/94) of 
hospitals reported that their unit had a care pathway for pre-conception 
counselling for pregnant women with epilepsy (Fig. 2). Amongst regions 
with a survey response rate greater than 50%, London hospitals (85%, 
11/13) were most likely to have a pre-conception counselling care 

Table 1 
Demographics of survey respondents.  

Geographical Spread 
Region Response rate of NHS Trusts (Number 

that completed survey/ number 
survey was sent to (%)) 

Number of hospitals 
that completed 
survey 

West Midlands 14/14 (100) 15 
Wessex 5/7 (71) 7 
Thames Valley 3/5 (60) 4 
Peninsula 3/5 (60) 3 
North West 11/19 (58) 11 
London 12/21 (57) 13 
Kent, Surrey and 

Sussex 
8/15 (53) 9 

North East 3/8 (38) 5 
East Midlands 3/8 (38) 4 
East of England 4/12 (33) 4 
Yorkshire and 

Humber 
4/13 (31) 5 

Scotland 4/14 (29) 7 
Northern Ireland 1/5 (20) 3 
Wales 1/6 (17) 2 
Severn 1/7 (14) 1  

Job Role 
Role Number of respondents (% of 

overall respondents)  

Obstetrician 65/144 (45) 
Neurologist 13/144 (9) 
Epilepsy specialist 

nurse/midwife 
49/144 (34) 

General midwife 17/144 (12)  
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Fig. 1. Monthly booking number of pregnant women with epilepsy. Number of hospitals responding within each region in brackets. Regions with less than 50% 
response rate in grey shading. 

Fig. 2. Prevalence of care pathway for pre-conception counselling. Number of hospitals responding within each region in brackets. Regions with less than 50% 
response rate in grey shading. Blue line denotes national average. (For interpretation of the references to colour in this figure legend, the reader is referred to the web 
version of this article.) 

Fig. 3. Antenatal care pathways for booking pregnant women with epilepsy. Number of hospitals responding within each region in brackets. Regions with less than 
50% response rate in grey shading. 

Fig. 4. Clinics for pregnant with epilepsy. Number of hospitals responding within each region in brackets. Regions with less than 50% response rate in grey shading.  

E. Taylor et al.                                                                                                                                                                                                                                  
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pathway for pregnant women with epilepsy. Across the UK, most preg-
nant women with epilepsy were referred for specialist care by their 
midwife (75/94 hospitals, 80%), followed by their GP (57/94, 61%), 
then by self-referral (49/94, 52%). Multiple referral pathways for 
booking pregnant women with epilepsy were also reported across the 
regions (Fig. 3). 

Overall, 11% (10/94) of hospitals reported that their unit did not 
have a protocol for managing pregnant women with epilepsy. Of the 
hospitals reported to have a protocol, almost two-thirds (63%, 46/72) 
used multiple guidelines. Amongst the protocols used, 74% (53/72) used 
the RCOG guidelines, 64% (46/72) used the National Institute for Health 
and Care Excellence (NICE) guidelines, and 19% (14/72) used the 
Scottish Intercollegiate Guidelines Network (SIGN) guidelines. 

Across the UK, 31% (29/94) of hospitals had joint obstetric- 
neurology clinics caring for pregnant women with epilepsy, where 
both obstetricians and neurologists were physically present (Fig. 4). 
Over half of hospitals (52%, 49/94) nationally ran either a specialist 
antenatal clinic (led by an obstetrician, with remote contact with a 
neurologist) or neurology clinic (led by a neurologist, with remote 
contact with an obstetrician). In 16% (15/94) of hospitals, women were 
only seen by an obstetrician in a general antenatal clinic. Amongst 
hospitals that ran joint clinics, these were held weekly in 8% (2/26), 
fortnightly in 38% (10/26) or monthly in 46% (12/26). Women were 
seen for antenatal epilepsy management before 12 weeks’ gestation in 
52% (46/88) of hospitals, and before 20 weeks’ gestation in 98% (86/ 
88) of hospitals. Women tended to be seen earlier in Thames Valley 
(75%, 3/4 less than 12 weeks) and Peninsula (67%, 2/3), as compared to 
London (31%, 4/13) and the North West (30%, 3/10).Fig. 5.. 

Care provided by healthcare professionals 

Two-thirds of all participants (67%, 97/144) referred women with 
epilepsy to the national epilepsy register (Fig. 6). Epilepsy specialist 

nurses/midwives were most likely to do so (98%, 48/49), followed by 
neurologists (85%, 11/13). Only 51% (33/65) of obstetricians had 
referred a woman to the epilepsy register, but the proportion varied 
between consultants (74%, 28/38) and trainees (19%, 5/27). The ma-
ternity epilepsy shared care toolkit [15] was used by only 38% (55/144) 
of respondents (Fig. 7). It was, however, popular with epilepsy specialist 
nurses/midwives, with more than twice the survey average (78%, 38/ 
49) having used it. 

Just over half of respondents (56%, 75/144) felt that the risk of 
seizures in pregnant women with epilepsy should be first documented at 
their booking appointment. However, 41% (55/144) felt this should 
occur when they first see an obstetrician or neurologist (Fig. 8A). Almost 
two-thirds of respondents (65%, 93/144) communicated seizure risk to 
pregnant women both verbally and with written information (Fig. 8B). 
There was variation in practice amongst trainee and consultant obste-
tricians. Trainees were more likely to communicate verbally only 
compared to consultants (56%, 15/27 and 29%, 11/38 respectively), 
and less likely to use both verbal and written methods (33%, 9/27 and 
71%, 27/38 respectively). Most respondents (81%, 117/144) were 
confident talking to pregnant women about their risk of seizures 
(Fig. 8C). 71% (27/38) of consultant obstetricians and 80% (8/10) of 
consultant neurologists were very confident, compared to 11% (3/27) of 
trainee obstetricians and no (0/17) general midwives. 

Seizure risk calculators were poorly used amongst respondents 
overall, with only 20% (29/144) aware of and using them, while 72% 
(47/65) of obstetricians and 94% (16/17) of general midwives were not 
aware of any such tool. Of those who did use a calculator, the Empire 
calculator was most commonly cited (7/17 responses, 41%), followed by 
the ASM withdrawal risk and EpSMon/SUDEP calculators (5/17 re-
sponses, 29% each). The EpSMon/SUDEP calculator was popular 
amongst epilepsy specialist nurses/midwives who used a risk calculator 
(5/9 midwives, 56%) but not used by any obstetrician or neurologist. 

The majority of respondents agreed on what they thought the top 
three concerns for pregnant women with epilepsy were (Table 2). In 

Fig. 5. Timing of first specialist antenatal appointment for pregnant woman with epilepsy. Number of hospitals responding within each region in brackets. Regions 
with less than 50% response rate in grey shading. 

Fig. 6. Referral rate to epilepsy register. Blue line denotes national average. 
(For interpretation of the references to colour in this figure legend, the reader is 
referred to the web version of this article.) 

Fig. 7. Use of maternity epilepsy shared-care toolkit. Blue line denotes national 
average. (For interpretation of the references to colour in this figure legend, the 
reader is referred to the web version of this article.) 
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addition to these common responses, consultant obstetricians reported a 
concern of what factors increased triggers for seizures during pregnancy 
(e.g. tiredness), and consultant neurologists noted the concern of 
whether the woman would pass on epilepsy to her child. 

There were similar opinions across respondents about the research 
priorities for improving outcomes for mothers and babies, with most 
specialities selecting the same top three (Table 2). In addition to these 
common responses, consultant neurologists and trainee obstetricians 

added whether there was a role for drug monitoring for newer ASMs. 
General midwives wanted to prioritise how to increase awareness 
amongst healthcare professionals of a mother’s seizure risk status. 
Communication with mothers and families regarding potential compli-
cations in babies born to mothers with epilepsy was also deemed 
important by epilepsy specialist nurses/midwives. 
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Discussion 

This is the first nationwide study assessing hospital-based specialist 
maternity services for pregnant women with epilepsy in the UK. We 
identified widespread variation in when, how and by whom these 
women are seen, with differences between and within regions. While 
most respondents were aware of how to care for pregnant women with 
epilepsy, a sizeable minority were unaware of any pre-conception care 
or antenatal referral pathways or protocols within their hospitals. Once 
referred, only a minority of women nationally were seen at joint clinics 
with obstetrics and neurologists, and many were first seen in their sec-
ond trimester. The survey further identified how practice and confidence 
in managing pregnant women with epilepsy varied among individuals 
and between different specialities, with epilepsy specialist nurses/mid-
wives most likely to use epilepsy toolkits and feel confident discussing 
seizure risk with pregnant women. We also noted differences in expe-
rience, practice and confidence between trainee and consultant obste-
tricians, which highlights an area for improvement. The questionnaire 
was also useful in identifying research priorities regarding optimising 
the care of pregnant women with epilepsy based on the experience of 
healthcare professionals working closely with them. 

Responses were gathered from a range of healthcare professionals in 

all four UK nations and several English regions, covering a broad range 
of perspectives, experiences, and geographical contexts. A strength of 
the survey was identifying what respondents understood the provision 
in their hospital to be, therefore likely to be reflective of their practice in 
managing pregnant women. Therefore, it is a more pragmatic evaluation 
of services rather than a necessarily comprehensive one. For example, 
how many hospitals have pre-conception counselling pathways or what 
guidelines were used in their local hospital. The survey also captured 
individual practice and confidence, illustrating what tools are currently 
being used and by which group of healthcare professionals. 

However, a key limitation of this study is the difference in response 
rates between different regions, making accurate and quantitative 
geographical comparisons in provision particularly difficult. The 
resulting data is more English-centric due to limited responses from 
other UK nations. An added difficulty was processing multiple responses 
from the same unit when seeking to evaluate services at a hospital level. 
Prioritising responses based on those most likely to directly oversee 
antenatal management, like a consultant obstetrician may have given an 
accurate overview of the hospital but removed alternative experiences 
of provision within the same unit. The survey also focussed on the 
experience and understanding of healthcare professionals, rather than 
that of the pregnant women themselves in order to evaluate how 

Table 2 
Identified concerns and research priorities for pregnant women with epilepsy.  

What do you think are the top 3 concerns for pregnant women with epilepsy? 
Impact of epilepsy medication on their unborn baby (e.g. abnormalities or long-term effects) 
Impact on the baby from having a seizure (e.g. miscarriage, foetal oxygen supply) 
Managing their medication (e.g. dosage changes, stopping medication) 
What are the top 3 research questions for improving maternal outcomes in women with epilepsy? 
How can we accurately predict seizure risk in pregnancy? 
How can we best address women’s concerns regarding epilepsy medicines to reduce change in adherence? 
How can we optimise communication of seizure risk to pregnant women with epilepsy and families? 
What are the top 3 research questions to improve baby outcomes in pregnant women with epilepsy? 
What is the association between the type and dosage of epilepsy medications and congenital abnormalities? 
How can we predict any adverse outcomes in children born to women with epilepsy? 
What is the association between epilepsy medications and neurodevelopment outcomes beyond 5 years of age?  
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professionals understand and utilise protocols in their hospitals. 
Despite repeated studies on the importance of improving maternal 

outcomes for women with epilepsy, maternal deaths from epilepsy have 
risen in the UK and Ireland [14]. Of those who died, very few had 
documented pre-pregnancy counselling, and fewer than half saw an 
epilepsy specialist during pregnancy. Independent reviewers thought 
there may have been an alternative outcome in 68% of cases if these 
women received different care, giving a strong impetus to improve 
provision. Hence, women with epilepsy should receive holistic, multi-
disciplinary care during and prior to pregnancy [12,13]. Based on our 
survey, it is evident that not all UK units or healthcare professionals 
involved in maternity services for pregnant women with epilepsy are 
following these guidelines. Maternal medicine networks should aim to 
address regional differences and prioritise the provision of equitable, 
accessible care and education. Local audits of practice would be useful in 
reviewing adherence to national standards and identifying areas for 
improvement. 

This survey identifies several areas that units can consider for 
improving their services for pregnant women with epilepsy. This may 
include targeted measures such as evaluating staff training to increase 
awareness of provision and protocols or educational sessions for trainee 
obstetricians on management and communication with pregnant 
women with epilepsy. It is hoped that this survey can encourage more 
interdisciplinary teamwork, utilising the experiences and varied exper-
tise of obstetricians, neurologists and specialist nurses/midwives in 
providing comprehensive care for pregnant women. 

Further research areas include maternal and fetal outcomes based on 
the type of antenatal clinic pregnant women with epilepsy attend and 
the woman’s experience during pregnancy. Capturing the experience of 
pregnant women in their interactions with different healthcare pro-
fessionals would also be informative in targeting staff training and ed-
ucation. Finally, this survey identified clear research priorities that 
would be of most use to staff and pregnant women in improving the 
management of this key obstetric demographic such as ASM, seizure-risk 
prediction, and optimising communication with pregnant women 
regarding their epilepsy. 

Conclusion 

Epilepsy is often a debilitating condition, especially for pregnant 
women. By conducting a national survey of healthcare professionals, we 
were able to map the type of care delivered to pregnant women with 
epilepsy in UK maternity hospitals and identify priorities for future 
research and education of both healthcare professionals and women 
with epilepsy. It is evident that despite the guidance by RCOG and 
recommendations in the MBRRACE reports, there is a sheer discrepancy 
in how care is provided to these high-risk pregnant women in the UK. 
There is a need for standardised, accessible care to prevent morbidity 
and mortality in this group of pregnant women. Predicting seizure risk 
during pregnancy and understanding the impact of anti-seizure medi-
cations on babies born to women with epilepsy are two of the top 
research goals for healthcare practitioners. Finally, differences in 
experience, practice and confidence amongst trainee and consultant 
obstetricians calls for improving the training of those involved in the 
care of women with epilepsy. 
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