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1. Introduction 

Epilepsy is one of the most common long term conditions affecting 
women of child-bearing age, impacting approximately 1 in 200 (0.5%) 
pregnancies in the UK [1]. Global figures of the prevalence of epilepsy in 
pregnancy are difficult to estimate, however it is suggested that between 
0.3 and 0.8% of all gestations are impacted [2]. Neurological conditions 
are the fourth highest cause of all maternal deaths in the UK and epilepsy 
related deaths show no significant sign of decreasing [3]. The risk of 
mortality and morbidity to women with epilepsy and their babies are 
greater than for women without epilepsy [3]. For the pregnant woman 
these risks include miscarriage, stillbirth, preterm birth and maternal 
death [4]. For babies born to women with epilepsy these include an 
increased risk of congenital conditions, admission to hospital and 
neonatal or infant death [4]. Some risk is directly due to seizures, which, 
may increase in frequency for some women with epilepsy when they 
become pregnant [5]. This can result in accidents causing injuries [5,6] 
and hypoxia of the fetus [7]. Additional risk of harm relates to the use of 
anti-epilepsy drugs (AEDs), prescribed to 80% of pregnant women with 
epilepsy [4]. There is further risk when women with epilepsy are con
cerned about taking AEDs in pregnancy and stop taking them [8-10]. 
Uncontrolled seizures and sudden unexpected death in epilepsy 
(SUDEP) are real concerns. 

There are clear guidelines for caring for pregnant women with epi
lepsy to best mitigate and address risks of harm [11,12]. These include: 
referral to an epilepsy specialist team, shared information between ep
ilepsy, obstetric and primary care teams, counselling about the risks 
versus the benefits of medication [13], regular risk assessment 

(including factors such as sleep deprivation, stress, medicine adherence, 
seizure type and frequency), postpartum safety advice (e.g., breast
feeding, seizure deterioration) [11], access to care within two weeks, 
urgent referral for nocturnal seizures, action where women discontinue 
medication, folic acid prescription [14] and ensuring risk awareness, 
assessment and minimisation of failure to take AEDs [1]. 

Despite the risks and clear guidelines to minimise these, a national 
surveillance system in the UK, “Mothers and Babies: Reducing Risk 
through Audits and Confidential Enquiries” (MBRRACE) [3], examining 
the cause of maternal deaths, stillbirths and infant deaths in the UK, 
found many care failures. This included lack of specialist neurologist or 
epilepsy care, an absence of pre-pregnancy counselling, or, when preg
nancy counselling did take place, it did not always include information 
about SUDEP or the importance of medicine adherence and inconsistent 
AED blood monitoring [15]. Evidence of suboptimal care suggests that 
any efforts to reduce maternal and perinatal mortality and morbidity 
requires improvement in services and care offered to pregnant women 
with epilepsy [16,17]. To establish the reasons for non-adherence with 
epilepsy care guidelines, we conducted a systematic search and narra
tive synthesis of the literature. 

1.1. Aim 

Identify barriers and facilitators to healthcare practitioners 
providing recommended care to pregnant women with epilepsy. 
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2. Methods 

Following Preferred Reporting System for Systematic Reviews and 
Meta-Analyses (PRISMA) reporting framework [18], we conducted a 
systematic search and a narrative synthesis [19]. After a scoping review 
to identify subject headings and relevant search terms, and with the 
support of a subject specialist librarian, we conducted database searches 
of ASSIA, CINAHL complete, MEDLINE, SCOPUS and the Cochrane li
brary of systematic reviews. We completed forward and backwards 
citation searches of all included papers by using the google scholar 
function “cited” and by reviewing reference lists within papers. Our 
search terms were: 

Barrier* OR obstacle* OR challenge* OR difficult* OR issue* OR 
problem* OR facilitator* OR enabler* OR lever* OR determinant* 

AND 
Epilep* OR convulsion* OR seizure* OR fit* 
AND 
Pregnan* OR prenatal OR antenatal OR perinatal or maternal 
AND 
“health* worker” OR “healthcare practitioner” or midwi* or obstet

ric* or neurology* or doctor or nurse 
Our inclusion criteria were empirical, peer reviewed research from 

any country relating to barriers and facilitators of practitioners man
aging pregnant women with epilepsy. We captured papers published 
between 2013 to November 2023, in the English language. We included 
all practitioner groups as barriers to one group may be transferrable to 
another. We also included papers that reported pre-pregnancy care as 
this significantly impacts risks during pregnancy. Our inclusion criteria 
were broad and within the last ten years to achieve a comprehensive yet 
contemporary understanding. Two reviewers (AH and JD) indepen
dently screened titles, abstracts and full texts. Selection was discussed 

with a third reviewer (AW). A summary of the study process is presented 
in Fig. 1. 

Data were extracted using a bespoke spreadsheet which captured 
aim, participants, methods and results. Table 1 summarises all included 
papers. Included studies underwent critical appraisal for methodological 
quality using CASP (Critical Appraisal Skills Programme) Checklists 
[20] for the qualitative studies and Centre for Evidence-Based Man
agement (CEBMa) [21] for surveys. Score (number of items on the 
checklist reported) and exceptions to quality are presented in Table 1. 
For comprehensiveness, all studies were included, irrespective of 
quality. 

2.1. Analysis 

Due to methodological heterogeneity, quantitative synthesis was not 
possible across all papers. However, eight included papers were surveys 
which sought to test knowledge. We therefore synthesised mean per
centage of correct responses for survey papers [Table 2). We then 
combined all data through a narrative synthesis, an iterative process 
comprising extraction and visualisation, description and interpretation 
[19]. 

3. Results 

3.1. Characteristics of included studies 

There were 16 included studies, of which three were conducted in 
the USA [22-24], two in Palestine [25,26], two in the UK [27,28] and 
one each in Saudi Arabia [29], Japan [30], Sudan [31], Israel [32], 
Estonia [33], Poland [34], Italy [35], Canada [36] and China [37]. 
There were three interview studies [22,26,27] with the remainder being 

Fig. 1. Prisma flow diagram.  
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Table 1 
Summary of included studies.  

First Author 
Year Country 

Participants Study Aim Methods Findings Quality Appraisal (score and 
exceptions) 

Al Anazi 2022 
Saudi 
Arabia 

General practitioners (n = 42) 
and obstetricians (n = 66) 

Assess knowledge of general 
practitioners and about relevant 
topics and concerns of women 
with epilepsy 

Questionnaire 
survey 

Varied levels of knowledge ranging 
from 71.3% correct about Anti- 
Epileptic Drugs (AEDs) to 11.5% 
correct about risk of children with 
birth defects. Obstetricians scored 
higher than general practitioners; 
senior doctors higher than juniors 

10/12: No report of response 
rate or confounding factors 
reported 

Egawa 2020 
Japan 

Epileptologists (n = 115) and 
Obstetricians (n = 187) 

Investigate attitudes of 
epileptologists and obstetricians 
regarding preconception 
counselling and perinatal care 
for women with epilepsy 

Questionnaire 
survey 

Obstetricians need information from 
epileptologist about seizure 
management for their patients. Half 
of epileptologists did not consider 
communication with obstetricians 
pre-pregnancy necessary 

9/12: No report of 
representative sample, 
response rate, confounding 
factors 

Elnaeim 2018 
Sudan 

Doctors (various specialities 
and grades) (n = 154) 

Assess the knowledge about 
women’s health issues related to 
epilepsy 

Questionnaire 
survey 

Insufficient knowledge identified in 
multiple areas including choice of 
AEDs during pregnancy and 
breastfeeding. 

9/12: No report of 
representative sample, 
response rate, confounding 
factors 

Fantaneanu 
2023 
Canada 

Doctors, registered nurses, 
trainees and pharmacists (n =
156) 
(identifying as epilepsy 
specialists n = 107) 

To identify potential gaps in 
knowledge and care for pregnant 
women with epilepsy 

Questionnaire 
survey 

Self-reported concordance with 
guidelines was good. Patient 
preference, cost, drug monitoring 
tests were not always available and 
there were differences in prescribing 
practices according to location. 

9/12 No report of 
representative sample, 
response rate, confounding 
factors 

Giuliano 
2019 
Italy 

Epileptologists (n = 169) Assess prescribing attitudes of 
epileptologists about valproate 
use in female patients 

Questionnaire 
survey 

Good knowledge, wide range of 
attitudes/responses to prescribing. 
Scenarios causing the greatest 
challenges were i) little girl who VPA 
would probably be the most effective 
and ii) women with juvenile 
myoclonic epilepsy, 2 years seizure 
free, on valproate, planning 
pregnancy failed on other drugs. 
Shared decision making preferred. 

9/12: No report of response 
rate, confounding factors or 
degree of sample 
representativeness 

Jasnos 2018 
Poland 

Neurologists (n = 141) and 
gynaecologists (n = 72) 

Determine knowledge about 
reproductive and maternity 
health issues for women with 
epilepsy 

Questionnaire 
survey 

Gynaecologists and (to a lesser 
extent) neurologist need more 
knowledge on reproductive and 
maternity health issues and closer 
collaboration between the two 
specialties is needed. 

9/12: Small sample size, no 
report of response rate or 
confounding factors 

Kirkpatrick 
2020 
USA 

Paediatric neurologists (n =
6) and epileptologists (n =
10) 

Explore the attitudes and 
practices relating to sexual and 
reproductive healthcare of 
adolescents and young adult 
women with epilepsy 

Semi-structured 
interviews 

Practice is variable, many systemic 
and interpersonal barriers to 
delivering care including time, 
provider, patient or family 
discomfort, lack of knowledge or 
expertise. 

8/10: Recruitment strategy 
unclear, relationship between 
researcher and participants 
not reported 

Kirkpatrick 
2021 
USA 

Child neurologists (n = 108) Evaluate knowledge, attitudes 
and practices regarding sexual 
reproductive health care for 
adolescents and young women 
with epilepsy 

Questionnaire 
survey 

Gaps in care delivered (especially for 
those with mild intellectual 
disability). Knowledge good at 87%. 
Confidence in counselling was 
limited with 65% confident to discuss 
drug interactions and contraception 
<64%. Barriers included time, 
presence of parents or partners, 
patient discomfort and poor rapport 
with the patient. Facilitators were 
additional time, guidelines and co- 
management. 

10/12: No report of response 
rate or confounding factors 

Kirkpatrick 
2022 
USA 

Physicians and advanced 
practitioners (n = 329) 

To evaluate knowledge, 
attitudes, and practices about 
sexual and reproductive health 
for adolescent and young adult 
women with epilepsy 

Questionnaire 
survey 

Barriers included time and lack of 
knowledge and facilitators included 
guidelines, algorithms education and 
electronic health record alerts for 
managing sexual and reproductive 
health. 

11/12: No report of response 
rate 

Morley 2020 
UK 

Community midwives (n = 4) To explore the experiences of 
midwives using a maternity 
epilepsy toolkit 

In-depth, semi- 
structured 
interviews 

Participants said the toolkit 
supported their knowledge, 
confidence and reduced fear. It 
motivated them to learn more and 
encouraged timely referral. 

9/10: No report of 
relationship between 
researcher and participants 

Roth 2016 
Israel 

Pharmacists (n = 121) To evaluate pharmacists’ 
knowledge of pharmacological 
treatment of epilepsy. 

Questionnaire 
survey 

Pharmacists were knowledgeable in 
some areas of care including the need 
to continue AED treatment and the 
need to call the physician for loss of 
seizure control however, only 12% 

10/12: No report of sample 
size or response rate 

(continued on next page) 
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questionnaire survey design. There was a total of 2045 participants 
across all studies comprising obstetricians/gynaecologists (n = 447) and 
neurologists (n = 765) but also included midwives/nurses (n = 70), 
general practitioners (n = 107) and pharmacists (n = 156) with the 
others being mixed groups of physicians, advanced practitioners or 
unspecified. Four studies considered only care during pregnancy [27,28, 
36,37], five considered only pre-pregnancy care [22-24,29,31] and 
seven considered both [25,26,30,32-35]. All studies were of good 
quality. Exceptions in quality in qualitative studies tended to be failure 
to state the relationship between the researcher and participants and/or 
the recruitment strategy. Survey studies often did not report response 
rate or representativeness of the sample. 

3.2. Categories 

We identified five categories with nine sub-categories relating to 
practitioners’ barriers or facilitators in providing care for pregnant 
women with epilepsy [Fig. 2). Each are presented in turn and where 
there were differences between professional groups, these are described 
in the narrative. 

3.3. Theme 1: knowledge 

Knowledge was tested in nine studies [23,24,29,31-34,36,37] and 
reported as a determinant of practice in a further five [22,23,25,26,35]. 
Where it was possible to synthesise responses to knowledge test ques
tions, that is, questions were asked about a common area of care, these 
are presented in Table 2 as percentage of participants offering correct 
responses. Where there were variations in the way questions were asked 

this is indicated in foot notes. Although the same questionnaire was used 
in several studies, for example “Knowledge of Women’s Issues and Ep
ilepsy” (KOWIE II) [38], was used in three studies [24,29,31], the way 
questions were asked varied. For example, in one study participants 
were offered “the majority of women with epilepsy have healthy chil
dren” with true/false/don’t know options [31] compared with “what 
percent of children born to a WWE is at risk for major birth defects?” 
with a numerical response required in another [29]. 

Knowledge was generally good among practitioners, with the mean 
score, across all questions and papers of 60.1% correct answers 
[Table 2]. However, when participants were asked for exact answers (e. 
g., dose of folic acid [29]), rather than to agree or disagree, scores were 
lower. There were variations in knowledge across areas of care, with 
areas of poor knowledge including relation to sexual dysfunction [24,29, 
31], whether women should get pregnant when taking AEDs [29,31,34] 
and the impact of progesterone and oestrogen on seizures [24,29,31]. 
Participants scored higher when asked, for example, about taking AEDs 
with contraception [23,24,29,31,32] or when pregnant [24,32], risk of 
birth defects [23,24,31,32,34,36] and taking folic acid [24,31]. 

Papers reported differences between participant groups. For 
example, in two studies, knowledge of health issues was significantly 
lower in GPs than in obstetricians [29], gynaecologists or neurologists 
[33]. Other differences were not statistically significant and appeared to 
be linked to the nature of the questions (whether more epilepsy or 
pregnancy focused) with one paper reporting higher scores in neurolo
gists compared with gynaecologists [34] and another higher in 
gynaecologists-obstetricians compared with neurologists [33]. Where 
comparisons were made in studies, knowledge was (generally) greater in 
practitioners who were more senior and experienced [24,29,32,34], 

Table 1 (continued ) 

First Author 
Year Country 

Participants Study Aim Methods Findings Quality Appraisal (score and 
exceptions) 

identified all three situations in 
which clinicians should be contacted 
urgently and 27% did not identify 
any of them. 

Shawahna 
2017 
Palestine 

Community pharmacists (n =
30) 

To develop and achieve 
consensus knowledge that 
community pharmacists should 
have on women’s health issues in 
epilepsy 

Questionnaire 
survey 

Key areas of knowledge that 
pharmacists need to know were 
identified as teratogenicity of AEDs, 
effects of pregnancy on epilepsy and 
preconception counselling. 

9/12, no report of sample 
size, response rate, 
confounding factors 

Shawahna 
2022 
Palestine 

Neurologists (n = 6), 
gynaecologists (n = 5), 
psychiatrists (n = 3), clinical 
pharmacists (n = 5) and 
internist (n = 1) 

To explore the status of caring 
for women with epilepsy in the 
Palestinian healthcare system 

Semi structured 
Interviews 

Barriers to optimal care included lack 
of protocols, lack of specialist care 
pathway and woman specific issues 
such as lack of adherence to AEDs 
and experience of side effects. 

9/10: No report of 
relationship between 
researcher and participants 

Taylor 2022 
UK 

Obstetricians (n = 65), 
neurologists (n = 13), 
epilepsy specialist nurses and 
midwives (n = 49) and 
general midwives (n = 17) 

Undertake a nationwide survey 
of healthcare professionals to 
map the care provided to 
pregnant women with epilepsy 
in UK maternity units 

Questionnaire 
survey 

Participants from 65% of hospitals 
reported a care pathway for pre- 
conception counselling, 11% did not 
have a protocol for managing 
pregnant women with epilepsy, 31% 
had joint obstetric and neurologist 
clinics. Only 20% of respondents 
used risk calculators. 19% of all 
respondents reported “not confident” 
communicating risk of seizures in 
pregnancy to women. 

11/12: No report of response 
rate 

Teesaar 2023 
Estonia 

Gynaecologists-obstetricians 
(n = 14), neurologists (n =
28) and general practitioners 
(n = 65) 

To assess healthcare specialists’ 
awareness of management of 
epilepsy in women during pre 
and perinatal period. 

Questionnaire 
survey 

Median correctly answered questions 
was 4.5/10 with gynaecologists- 
obstetricians and neurologists 
scoring higher than general 
practitioners. Only 30% of general 
practitioners were aware of the high 
teratogenic potential of valproate. 

10/12: No report of 
representative nature of the 
sample or response rate 

Xu 2022 
China 

Neurologists, neurosurgeons 
and paediatricians (n = 62) 

To evaluate the knowledge of 
specialist doctors 

Questionnaire 
survey 

Average knowledge score was 71% 
with knowledge about risk of 
caesarean section, preterm delivery, 
appropriate analgesic drugs during 
delivery and post-partum blood 
monitoring being poorest. 

9/12: No report of sample 
representativeness, sample 
size or confounding factors  

A. Hughes et al.                                                                                                                                                                                                                                 



Seizure:EuropeanJournalofEpilepsy118(2024)38–46

42

Table 2 
Responses to knowledge test questions.  

Knowledge tested (% 
correct responses) 

Al Anazi Elnaeim Fantaneanu Janos Kirkpatrick 2022 Roth Teesaar Xu  

GPs, 
Obstetricians 

Doctors Doctors, 
nurses, 
pharmacists 

Neurologist, 
gynaecologists 

Paediatrics Adolescent 
Medicine 

Paediatric 
Gynaecologists 

Pharmacists GPs Gynaecologists- 
obstetricians 

Neurologists Neurologists, 
Paediatricians 

Mean 

Relationship between 
seizures and hormonal 
cycle 

61.1 62 – – – – – – – – – – 61.6 

WWE higher rate of sexual 
dysfunction 

30.8 20.1 – – 19.5 16.9 20.4 – – – – – 38 

AEDs interfering with oral 
contraceptives 

34.61 72.1 – – 66.1 92.9 100 72 – – – – 81.1 

Oestrogen has 
proconvulsant and 
progesterone 
anticonvulsant 
properties 

22.2 15.6 – – 16.8 57.8 72.5 – – – – – 31.1 

WWE should not get 
pregnant while taking 
AEDs 

44.2 18.2 – 15.0 – – – – – – – – 25.8 

WWE should stop taking 
AEDs when they get 
pregnant 

– – – – 75.3 73.8 100 92 – – – – 91.2 

Children born to WWE 
have a higher risk of 
birth defect than women 
without 

11.52 68.2 – 91.5 90.8 92.9 98 52 – – – – 72.1 

AEDs cause cognitive 
development delay in 
child 

– – 81 – – – – – 202 503 67.93 53.2 54.4 

Folic acid during 
pregnancy may reduce 
teratogenesis in children 
born to WWE taking 
AEDs 

254 89 – – 90.2 89.3 100 – – – – – 86 

Mean% correct answers – – – – – – – – – – – – 60.1 

1Participants asked to list “which” rather than “yes/no” or multi-choice option offered in other studies. 
2Participants asked to record a percentage rather than respond “yes/no” or multi-choice option. 
3Participants asked to list the specific AEDs compared with “yes/no” or multi-choice option. 
4Participants were asked to specify an amount rather than agree or disagree folic acid is beneficial. 
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with the only exception being in one study where consultants had 
slightly lower scores than registrar grade doctors [31]. 

Sometimes, even if knowledge was good, applying it in practice in 
complex cases was challenging to practitioners, for example, in one 
survey, 64% of participants found difficulties in implementing valproate 
prescribing guidelines into clinical practice [35]. In another neurologists 
were concerned reproductive health was out with the scope of their 
speciality [22]. Similarly, in interviews, practitioners stressed the 
challenges of balancing the benefits versus the risks of taking AEDs, the 
consensus being that seizures would be riskier for the fetus than AEDs 
[26]. Practitioners were generally aware when they had knowledge 
deficits. For example, in one study between 11 and 75% recorded “un
sure” to one or more questions [29], in a second study, 8% responded “I 
don’t know” to one or more questions [32] and in a third study, 54.1% 
reported a lack of personal knowledge about epilepsy [24]. 

To address knowledge deficits participants suggested the provision of 
training or provider education, [22-24,32], electronic health records 
and alerts and guidelines [24]. Some participants suggested risk algo
rithms to support application of knowledge in practice [24], however, 
when these were available, they were poorly implemented, with only 
20% of practitioners adopting them [28]. A Delphi study to develop 
consensus on a core list of important knowledge items concluded 13 key 
categories that pharmacists need to know: teratogenicity, effect of 
pregnancy on epilepsy, preconception counselling, bone health, cata
menial epilepsy, menopause and hormonal replacement therapy, 
contraception, menstrual disorders and infertility, eclampsia, breast
feeding, folic acid and vitamin K, counselling on general issues, and 
sexuality [25]. One study tested an educational toolkit on four com
munity midwives who reported previous epilepsy education as a “distant 
memory” [27]. In addition to improving their knowledge, participants 
said the toolkit helped them understand the boundaries of their 
knowledge and gave them confidence to refer to other colleagues in the 
wider team. 

3.4. Theme 2: communication with women and their families 

Impact of epilepsy medication and seizures on the unborn baby was 
identified by practitioners as key concerns for women [28] and 
self-reported communication about these issues was relatively high, 
with 98% of participants in one study reporting discussions about 
teratogenic risks [35] and 65% in another study reporting conversations 
about seizure risk [28]. This was not the case for all, and it was not 
without challenges. In a study of neurologists and epileptologists caring 
for the sexual and reproductive health of adolescents and young women, 
although most had experience of their patients becoming pregnant, they 
rarely asked patients about their current or future reproductive in
tentions [22]. When they did, most suggested they avoid becoming 
pregnant; a neurologist in one study said, “I usually tell them, ‘please don’t 
get pregnant until you’re like 30′” [22]. Reasons for lack of questioning 

given by neurologists in a survey, included the presence of partners or 
parents during clinic visits (44%), concern that the patient will become 
uncomfortable (24%), an inadequate rapport with the patient (20%), 
lack of educational resources for patients (33.1%) and, in fewer cases, 
personal discomfort (13%) [23]. Practitioners reported challenges at 
addressing women’s beliefs about AEDs and concerns about adherence 
[26]. Some participants perceived this was attributable to the health 
literacy of some women or their being in denial about having epilepsy. 
They found it difficult when having failed to comply with recommended 
treatment, their health deteriorated and women became angry with 
physicians [26]. Communicating with patients with a learning disability 
or their carers was a particular challenge for some physicians and 
advanced practitioners, as was communicating with those reported to 
have poor health literacy [24]. 

Strategies suggested to address these challenges include: guidelines 
specifying what content and how often to counsel patients on sexual and 
reproductive health, better undergraduate and provider training and 
educational materials, with one physician stating “most [women] don’t 
recall ever having conversations about [sexual and reproductive health] 
with their docs, so if you only do it once, nobody’s ever gonna remember it, so 
you gotta do it over and over again, and you gotta provide written education 
about it as well” [22]. Participants in one study (38%) [28] reported 
using a “shared care” toolkit [39] a document to support shared 
knowledge and awareness of risks and care responsibilities. 

3.5. Theme 3: shared care and professional responsibility 

The need for communication between obstetricians and neurologists 
about pregnant women with epilepsy was identified by both obstetri
cians and neurologists [22-24,30]. In one study most obstetricians said 
they needed information relating to seizure frequency, seizure-free 
period, risk of different AEDs and risk of patients taking AEDs when 
breastfeeding. However, only 51% of neurologists suggested a need for 
prior communication between the professional groups [30]. In another 
study, although neurologists believed sexual and reproductive health
care should be shared responsibility, they were concerned this would 
complicate matters relating to ultimate responsibility for the patient; 
their “medical home” [22]. They were also concerned women’s health 
providers lacked epilepsy-specific expertise to deliver appropriate care. 
One participant said around 60% of women’s health providers “don’t . . . 
understand how the meds interact. . . how pregnancy can change their 
metabolism”. This participant went on to report women being told by 
non-neurologists they should not have children [22]. 

When specifically asked about their role in sexual health with ado
lescents and young women, most neurologists considered this involved 
counselling about teratogenic effects of AEDs (99%), contraception and 
AEDs (96%) and epilepsy and pregnancy (95%) [23]. Fewer considered 
folic acid supplementation part of their role (70%) and fewer still 
believed they were responsible for contraception counselling (10%) or 

Fig. 2. Summary of barriers and facilitators to healthcare practitioners assessing the risk when supporting pregnant women with epilepsy.  
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counselling about planning to become pregnant or have children (25%) 
[23]. Gynaecologists-obstetricians for adolescents and young women 
indicted they should be primarily responsible for counselling tasks, with 
the exception of folic acid and teratogenic effects of antiseizure medi
cations which they believed to be part of the role of a neurologist [24]. 
One study identified joint obstetric-neurology clinics, in only 31% of 
hospitals in the UK with another 52% led by an obstetrics or neurology 
specialist but with remote contact with the other speciality [28]. Several 
participants in other studies recommended joint clinics and other ways 
of effectively sharing care including, co-management plans (63.2%), use 
of a templated notes (45.6%), integrated electronic health record sys
tems (42.9%) and electronic messaging between specialities (40.7%) 
[24]. Fewer suggested dedicated time for communication between 
groups (23.1%) or joint e-consultations (19.8%) [24]. 

3.6. Theme 4: motivation 

Motivation of practitioners appeared to be a facilitator to practi
tioners providing pre-pregnancy or sexual and reproductive healthcare 
for women with epilepsy. When asked the overwhelming majority 
98.8% said such care was important or very important (98.8%) [24]. In 
an interview study neurologists and epileptologists for adolescents and 
young women were clear that sexual and reproductive healthcare was 
essential and, in the words on one participant, “should be addressed with 
any woman of childbearing age . . . at a developmentally appropriate level” 
[22]. A multi-disciplinary group of neurologists, 
gynaecologists-obstetricians, psychiatrists and pharmacists “stressed” 
preconception consultations were of great importance in particular to 
discuss the risk of teratogenicity of AEDs, and importance of folic acid 
calcium and B vitamin supplementation [26]. 

3.7. Theme 5: environmental resources 

Time was frequently expressed as a barrier to delivering pregnancy 
or pre-pregnancy care to women with epilepsy in up to 80% of ap
pointments [22-24]. One participant in an interview study said: “there is 
a million and one things you have to discuss with your epilepsy patients” 
[22]. Other barriers included a lack of educational resources for patients 
identified in one study (33.1%) [24] and, for a minority of participants 
in another study, no access to drug monitoring tests (4.5%) [36]. 
However, facilitators were also reported, for example, availability of a 
pathways of care as reported in two studies by 86.5% [36] and 65% [28] 
of respondents. 

Guidelines for various elements of optimal practice were not always 
available, with 11% of respondents in one survey [28] and 17% in 
another [24] reporting no protocol for managing pregnant women with 
epilepsy. Participants in a qualitative study identified a need for addi
tional guidelines to support content and frequency of pre-pregnancy 
counselling and communication [24]. Where guidelines existed, they 
were not always effective. For example, in one study, despite a common 
guideline, there was significant variation in prescribing between 
different areas of the country (Canada) [36]. Participants attributed 
deviation from guidelines as down to patient preferences, (defined as 
“patient-based rationale”, the patient’s evaluation of expected out
comes) with medication choice and the impact not only on health but 
also on cost (insurance cover or lack thereof within the healthcare sys
tem) [36]. In Palestine participants reported multiple, differing pro
tocols or guidelines with practitioners tending to adopt those they first 
became familiar with at their place of training [26]. 

4. Discussion 

This systematic literature review examined the barriers and facili
tators to healthcare practitioners delivering optimal care for pregnant 
women with epilepsy. We identified 16 papers following our search and 
study selection processes and identified five themes: i) knowledge, 

which included areas of strength and deficit and differences between 
practitioner groups, ii) communication with women and their families, 
including feelings of discomfort and particular difficulties when 
communicating with some groups of women (for example, those with a 
learning disability), iii) shared care and professional responsibility, 
which identified challenges in communicating between practitioners 
and differences in perceptions of each individual’s role, iv) motivation 
as a facilitator for care, with practitioners agreeing the importance of 
supporting pregnant women with epilepsy and v) variations in envi
ronmental resources, including time, availability of guidelines and pa
tient preferences. 

The strengths of this review include the fastidious, meticulous 
searching of the literature and the inclusive approach. Of studies that 
were available, all but three were surveys, limiting the detail and nuance 
of data extracted. Although several studies tested knowledge, with some 
using the same survey tool, adaptations made by individual authors 
meant synthesising these data was challenging and limited. There were 
only 16 studies that addressed our research question and studies were 
conducted in a range of countries, with disparate health care systems, 
where models of care vary. Despite these limitations and a clear need for 
more research, there were repeating and shared barriers and facilitators 
across studies, allowing us to present themes. Below we consider each 
theme in turn, presenting our findings within the context of the wider 
literature relating to women’s care experiences, challenges with of de
livery maternity care more generally and existing guidelines. From this 
we tentatively offer recommendations for practice. 

The most frequently investigated and reported barrier in included 
studies was knowledge. Knowledge, whilst a clear prerequisite, is just 
one of many other potential determinants of optimal practice [40]. 
Although some of the included survey papers used a valid and reliable 
tool to assess knowledge [24,29,31], authors changed questions thus 
significantly limiting the quality of our results. However, it was clear 
that knowledge was specific to, but not shared between specialists. For 
example, neurologists were more likely to know about AEDs and 
cognitive development delay in a child [33] whereas obstetricians were 
more likely to correctly answer questions relating to pregnancy hor
mones [41]. Applying knowledge in this complex field of practice was 
challenging. This suggests a risk score, algorithm or decision-making 
tool might be useful. Although these exist [42,43], there appears to be 
a lack of awareness and uptake of these [28]. When they are used, they 
are well evaluated [27] but there are no data relating to comparative 
outcomes. In some studies, women reported receiving inadequate in
formation, and when information or advice was given they said it was 
too late in the pregnancy [44,45]. Guidelines suggest pathways of care 
involving either epilepsy specialist midwife or joint neurologist and 
obstetrician clinics [11] which would address these problems. This links 
with our theme shared care and professional responsibility, where 
communication between specialists was problematic for both neurolo
gists and obstetricians [22-24,30]. In qualitative studies, women 
expressed similar concerns about poor care coordination [41,46] and 
said that obstetricians and neurologists sometimes gave them contra
dictory advice [41]. 

Communication with women and their families was a challenge for 
practitioners, with reports of discomfort in communicating about sen
sitive topics for both themselves and the pregnant woman with epilepsy 
[23]. Women concur they feel uncomfortable engaging in these con
versations [47]. Practitioner discomfort at discussing sensitive matters 
with pregnant women is reported in relation to a wide range of topics 
including alcohol [48], smoking [49], mental health care needs [50] and 
weight gain [51]. This suggests interventions to support practitioners 
have difficult conversations with pregnant women more generally may 
be of benefit. However, it is worth noting, although women wanted 
clearer information from practitioners, for support they were more 
likely to expressed a need for peer support from other women living with 
epilepsy [52]. 

Despite the dearth of literature, motivation was a clear facilitator for 
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practitioners [22,24,26]. But this was limited by the lack of environ
mental resources including time [22-24] and available guidelines [24, 
26,28]. Whilst the absence of guidelines may be a relatively simple 
challenge to fix, with the availability of a common and accessible 
practice guideline [24,26,36], resolving a lack of time is a challenge 
facing practitioners globally, in many fields of care, and few solutions 
have been suggested. One strategy with an early indication of success in 
focusing finite practitioner time to maximum benefit is the provision of 
care pathways [53], already part of guidelines for care for pregnant 
women with epilepsy [11]. 

As we have discussed the results of this review, we have integrated 
some potential recommendations for practice. However, we do so 
tentatively, as although this paper offers the range of published barriers, 
these will differ according to local context, resources and culture, as will 
the suitability of suggested strategies to improve care. 

Recommendations for research include in-depth explorations of the 
barriers and facilitators for practitioners in offering recommended care 
to pregnant women with epilepsy. 

5. Conclusion 

Despite successive reports identifying poor outcomes for pregnant 
women with epilepsy, very little research has sought to explore why 
guidelines and recommendations have not been adopted. This review 
presents the published challenges faced by practitioners in providing 
care for pregnant women with epilepsy. Identification of the barriers 
and facilitators reported here could guide local assessment of barriers 
and development of strategies and resources to aid appropriate, timely 
responses to the needs of pregnant women with epilepsy. 
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