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Abstract 

Background: Women have a slightly lower prevalence of epilepsy and unprovoked seizures than men; however, 
women with epilepsy have several exceptional dilemmas, including the use of anti‑seizure medications (ASMs) in 
addition to the effects of ASMs on sexual function, contraception, pregnancy, childbirth, congenital fetal malforma‑
tions, and breastfeeding. This study assessed the knowledge of obstetricians and family medicine physicians about 
relevant topics and concerns of women with epilepsy (WWE) in Saudi Arabia.

Results: Out of 108 participants recruited for the study, the largest percentage (62%) was residents, while 17.6% were 
consultants and the remaining 20.4% were specialists or fellows. In terms of specialty, 61.1% of the participants were 
obstetricians, while the remaining 38.9% were family medicine physicians. The participants showed varied levels of 
knowledge about important health issues ranging from 71.3% (ASMs and breastfeeding) to 11.5% (percent of children 
at risk for major birth defects) for WWE. Knowledge scores of health issues for WWE were significantly higher among 
obstetricians compared to family medicine physicians (6.16 ± 2.75 vs. 4.29 ± 1.95; p < 0.001). Similarly, scores were sig‑
nificantly higher among consultants/fellows compared to residents/specialists (7.27 ± 1.62 vs. 4.65 ± 2.56; p < 0.001).

Conclusions: Inadequate knowledge about several vital WWE issues was observed, particularly the hormonal influ‑
ence of estrogen and progesterone on the control of convulsions, high likelihood of osteomalacia among WWE, and 
high rate of sexual dysfunction among them. This insufficient knowledge among healthcare providers could nega‑
tively influence epilepsy‑related counseling for WWE.
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Background
Epilepsy is a heterogeneous condition characterized by 
recurrent unprovoked seizures not attributed to meta-
bolic, toxic disturbances, or an acute central nervous 
system insult [1]. It is one of the most common neuro-
logical conditions, with approximately 50 million people 
affected worldwide [2].

The prevalence of epilepsy in women is lower than in 
men; however, women with epilepsy have multiple issues 
that should be considered, such as the use of ASMs, and 
the effects of these drugs on sexual function, contracep-
tion, pregnancy, childbirth, congenital fetal malforma-
tions, and breastfeeding. Moreover, 50% of women and 
girls with epilepsy are within the reproductive age range 
[3, 4]. There is a bidirectional relationship between wom-
en’s hormonal changes and seizures as hormones influ-
ence seizures. In contrast, seizures impact hormones 
and result in disturbing reproductive endocrine function. 
Additionally, female sex steroid hormones, progesterone, 
and its metabolites are anticonvulsants, while estrogens 
are mainly proconvulsant. Conclusively, the monthly 
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fluctuations in female sex hormone levels are responsi-
ble for catamenial seizures [5]. On the other hand, ASMs 
have endocrine side effects that might impact fertil-
ity, sexuality, thyroid function, and bone health, which 
impact their well-being and quality of life in WWE. 
ASMs treatment can change the levels of different sex 
hormones, such as increasing sex hormone-binding glob-
ulin (SHBG) concentrations in women, which can reduce 
levels of bioactive testosterone and estradiol, which may 
cause menstrual disturbances, sexual problems, and 
reduction of fertility [6].

Indeed, 90% of WWE deliver healthy babies [7]; how-
ever, some ASMs have been associated with pregnancy-
related complications, such as a negative impact on 
cognitive outcomes and major congenital malformations 
in offspring [8–10].

A literature review indicates that the physicians’ knowl-
edge of WWE is lacking, particularly about the menstrual 
cycle, impact on seizure activity, contraceptives, ASMs 
interaction, pharmacokinetic alternations during preg-
nancy, teratogenicity effects, breastfeeding, and effects 
of ASMs on bone health and sexual function [11–14]. 
Two different studies showed that more than half of the 
reviewed women received inadequate information from 
their treating physician on the impact and consequence 
of epilepsy on their health [12, 13].

In line with that, doctors’ knowledge about WWE has 
been thoroughly addressed in the literature. The Epilepsy 
Foundation conducted an extensive study among 3500 
healthcare workers. It concluded that only 5% of those 
likely to treat WWE correctly answered at least two-
thirds of the questions concerning these issues [12, 14].

Obstetricians and family medicine physicians were 
selected in this study because they significantly contrib-
ute to healthcare for WWE during pregnancy and labor. 
Therefore, this study was conducted to assess the knowl-
edge of obstetricians and family medicine physicians 
about WWE in Saudi Arabia.

Methods
A cross-sectional study was conducted in Saudi Arabia 
between September–November 2021. The participants 
were invited to complete a 10-item survey adopted from 
the Knowledge of women’s issues and epilepsy (KOWIE-
II) questionnaire: a survey of health care profession-
als. It includes items specific to issues that affect WWE 
[15], including hormone-sensitive seizures and effects of 
ASMs on oral contraception, bone health, sexual func-
tion, pregnancy, and breastfeeding. This questionnaire 
has been standardized and was established by Long and 
Montour to evaluate healthcare professionals’ knowledge 
regarding specific WWE issues. Permission was obtained 
from the corresponding author to use the questionnaire 

in this study. We added the following four items to suit 
the study objectives: for some women with epilepsy, there 
is a relationship between seizures and the hormonal 
cycle; reproductive disorders occur more frequently in 
WWE than in women without epilepsy. Do you recom-
mend WWE on ASMs to breastfeed her baby? Moreo-
ver, what is the minimum amount of folic acid that must 
be advised to a WWE of childbearing potential under 
ASMs?". The new questionnaire was face validated by 
three consultants in pediatrics and community medi-
cine, and the Cronbach’s alpha value for internal consist-
ency was 0.81. We used an online survey (Google form), 
allowing data collection through a personalized survey. 
Information was automatically collected from software 
programs and converted into an excel sheet. This method 
was utilized to increase the number of study participants.

We distributed the questionnaire through the What-
sApp application to groups of family medicine and obste-
tricians in the Western, Eastern, Northern, Southern, and 
Central areas of Saudi Arabia.

Results
Out of 108 participants recruited for the study, the most 
significant percentage was residents (62%), while 17.6% 
of the participants were consultants, 16.7% were special-
ists, and 3.7% were fellows. In terms of specialty, it was 
found that 61.1% of the participants were obstetricians, 
while the remaining 38.9% were family medicine physi-
cians (Fig. 1).

Fig. 1 Distribution of the participants according to specialty
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Participants’ responses to the 14-item questionnaire 
were corrected and classified as correct, incorrect, or 
unsure (Table  1). The participants showed varied lev-
els of knowledge about health issues of importance to 
WWE, ranging from 71.3% (ASMs and breastfeeding) to 
11.5% (percent of children at risk for major birth defects). 
However, it was apparent that many participants (11.3% 
to 75%) were aware of their knowledge defects, as indi-
cated by responding with the "unsure" option rather than 
guessing incorrectly.

Knowledge scores of health issues for WWE were sig-
nificantly higher among obstetricians compared to fam-
ily medicine physicians (6.16 ± 2.75 versus 4.29 ± 1.95; 
p < 0.001). Similarly, scores were significantly higher 
among consultants and fellows compared to residents 
and specialists (7.27 ± 1.62 versus 4.65 ± 2.56; p < 0.001), 
as shown in Table 2.

Discussion
Most WWE reported not receiving proper counseling 
concerning epilepsy and related issues [16]. This poor 
communication can be resolved by improving knowledge 
among healthcare providers dealing with these women. 
Providing better healthcare to WWE necessitates having 
good awareness and relevance about these issues among 
healthcare providers. In the present study, significant 
gaps were observed; the median score of surveyed obste-
tricians and family medicine physicians was only 50%.

Most participants (86.2%) in the current study were not 
aware of the fact that during the menstrual cycle, estro-
gen was found to be a proconvulsant, while progesterone 
has anticonvulsant properties. This finding was reported 

by Bhat et al. (60%) [11], Long and Montouris (86%) [12], 
and Morrell (83%) [4].

Seventy percent of the participants knew that some 
ASMs interact and can compromise the efficacy of oral 
contraception. However, most participants did not know 
the dose of ASMs causing these interactions. This find-
ing is comparable to what has been reported by Morrell 
(95%) [4], Long and Montouris (71%) [12], and Bhat et al. 
(95%) [11].

Most of the study participants were either unsure of 
the answer or incorrectly answered the question about 
the percentage of children born to WWE who are at risk 
for major birth defects, while only 11.5% were aware that 
most WWE have healthy children. This result is similar 
to what has been reported by Long and Montouris (86%) 
[12] and Bhat et  al. (91%) [11]; both studies used the 
“KOWIE II” questionnaire.

Almost half (46.3%) of our participants could recog-
nize the association between ASMs and osteomalacia. 

Table 1 Knowledge and awareness of health issues for women with epilepsy

Statements Correct Incorrect Unsure

For some women with epilepsy, there is a relationship between seizures and the hormonal cycle 66 (61.1%) 15 (13.9%) 27 (25%)

Reproductive disorders occur more frequently in WWE than in women without epilepsy 38 (35.2%) 36 (33.3%) 34 (31.5%)

Women with epilepsy on ASMs have a higher oral contraception pill failure rate 76 (70.4%) 15 (13.9%) 17 (15.7%)

To the best of your knowledge, which of the following ASMs interferes with levels of oral contraceptives? 18 (34.6%) 15 (28.9%) 19 (36.5%)

WWE have a lower fertility rate than women who do not have epilepsy 31 (28.7%) 66 (61.1%) 11 (10.2%)

WWE should not get pregnant while taking ASMs 23 (44.2%) 20 (38.5%) 9 (17.3%)

What percent of children born to a WWE is at risk for major birth defects? 6 (11.5%) 25 (48.1%) 21 (40.4%)

Estrogen has an inhibitory effect on neurons, whereas progesterone has an excitatory effect 24 (22.2%) 20 (18.5%) 64 (59.3%)

What minimum amount of folic acid must be advised to a WWE of childbearing potential under ASMs? 13 (25%) 39 (75%) 0 (0%)

What is the rate of patients with epilepsy who usually have sexual dysfunction? 8 (15.4%) 21 (40.4%) 23 (44.2%)

Studies on WWE indicate higher incidences of sexual dysfunction? 16 (30.8%) 14 (26.9%) 22 (42.3%)

Does WWE have sexual dysfunction? 19 (36.5%) 11 (21.2%) 22 (42.3%)

WWE are at higher risk for osteoporosis 50 (46.3%) 26 (24.1%) 32 (29.6%)

Do you recommend WWE on ASMs to breastfeed her baby? 77 (71.3%) 31 (28.7%) 0 (0%)

Table 2 Distribution of participants knowledge scores according 
to medical specialty and position

* Significant difference at 0.05 level (Mann–Whitney test)

Mean ± SD Median (25–75%) p-value

Specialty

 Obstetrician 6.16 ± 2.75 6 (5–8)  < 0.001*

 Family medicine 4.29 ± 1.95 4 (3–6)

Position

 Consultant/fellow 7.27 ± 1.62 7 (6–8)

 < 0.001* Resident/specialist 4.65 ± 2.56 4 (3–5)

 Overall 5.40 ± 2.61 5 (3–7)
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This finding agrees with what has been mentioned by 
Bhat et al. (45%) [11]. However, it is lower than that fig-
ure documented by Long and Montouris (77%) [12]. This 
discrepancy could be partially attributed to variations in 
cultural competence.

Moreover, almost a third (36.5%) of our participants 
were aware that WWE has sexual dysfunction, while 
most were either unsure (63.5%) or incorrectly answered 
this question. This figure is comparable to other figures 
reported by Bhat et  al. (30%) [11] and Long and Mon-
touris (37%) [12].

Indeed, most of the participants (61.1%) in the current 
study were aware that taking ASMs should not prevent 
WWE from becoming pregnant. This figure is lower than 
what has been reported by Bhat et  al. (95%) [11] and 
Long and Montouris (75%) [12].

On the one hand, most participants (71.3%) recom-
mend that WWE taking ASMs should breastfeed their 
babies. On the other hand, only 25% of the participants 
failed to identify the recommended minimum dose of 
supplemental folic acid.

Our study results indicate that the obstetrician’s score 
was higher (6.16 ± 2.75) when compared with family 
medicine physicians (4.29 ± 1.95), and the Mann–Whit-
ney test showed a significant difference in the median 
scores between obstetricians and family medicine phy-
sicians. In addition, the results showed that consultants 
and fellow doctors scored higher (7.27 ± 1.62) than resi-
dents and specialist doctors (4.65 ± 2.56), probably attrib-
uted to more experience of obstetricians and consultants 
for being in more touch with patients in this regard com-
pared to family medicine physicians and residents.

Furthermore, the Mann–Whitney test showed a sig-
nificant difference in the median scores between the two 
groups. Finally, the results show that the mean score for 
all participants is (5.4 ± 2.61).

The results revealed that obstetricians and consultants 
or fellow doctors had slightly better knowledge regarding 
WWE issues than family medicine physicians, residents, 
and specialists. However, the result indicates a general 
lack of knowledge among participants regarding issues 
of WWE as the highest scores among the groups were 
recorded by consultants and fellows with only 7.27 cor-
rect answers out of 14 questions. Hence, doctors have 
a responsibility to improve their knowledge of women’s 
health in epilepsy and the importance of enhancing doc-
tors’ education and training programs.

The study has the following limitations: (1) the rela-
tively small sample size, which could impact the gen-
eralizability of our findings over a similar population, 
and (2) the response rate cannot be estimated because 
of the study nature; therefore, the participants did not 
accurately represent all doctors concerned with WWE. 

Therefore, a more extensive field study, avoiding an 
online technique, is warranted to increase the sample size 
and response rate. Despite these limitations, this study is 
the first to assess the knowledge of obstetricians and fam-
ily medicine doctors about WWE-related issues in Saudi 
Arabia.

Conclusions
The present study revealed a lack of understanding 
regarding several crucial aspects of WWE, including 
the hormonal influence of estrogen and progesterone on 
the control of seizures, the high chance of osteomalacia 
among them, and the high prevalence of sexual dysfunc-
tion among them. Furthermore, insufficient awareness 
of pregnancy-related concerns, such as the selection of 
ASMs during pregnancy and their safety during breast-
feeding, was also noted. This lack of information among 
healthcare professionals may negatively impact coun-
seling for WWE. We recommend that all healthcare 
professionals receive well-planned training in this area, 
taking into consideration cultural differences, to enhance 
their understanding and treatment of WWE. The dis-
semination of information regarding WWE-related 
issues through workshops is proposed. This will not only 
increase the quality of treatment provided by a variety of 
obstetricians and family physicians, but it will also make 
it simpler for the teaching and non-teaching health sec-
tors to collaborate more.

Abbreviations
ASMs: Anti‑seizure medications; WWE: Women with epilepsy; SHBG: Sex hor‑
mone‑binding globulin; KOWIE‑II: Knowledge of women’s issues and epilepsy.

Acknowledgements
The authors acknowledge subjects for their participation and cooperation in 
this study.

Author contributions
RFA, GMA, KMA, and AAA conceived the study and participated in its design 
and coordination and helped to draft the manuscript. RFA and RAA partici‑
pated in the design of the study and performed the statistical analysis. AAA 
reviewed and revised the manuscript. All authors have agreed to conditions 
noted on the Authorship Agreement Form. All authors read and approved the 
final manuscript.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not‑for‑profit sectors.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
The study was approved by the Institutional Review Board (IRB log number 
21‑307) of King Fahad Medical City. However, consent from the participants 
was not applicable.



Page 5 of 5Al Anazi et al. Egypt J Neurol Psychiatry Neurosurg          (2022) 58:115  

Consent for publication
Not applicable.

Competing interests
The authors report no conflict of interest concerning the materials or methods 
used in this study or the findings specified in this paper.

Author details
1 Department of Pediatric Neurology, Al Yamama Hospital, Riyadh, Kingdom 
of Saudi Arabia. 2 Obstetrics and Gynaecology Department, King Saud Medical 
City, Riyadh, Kingdom of Saudi Arabia. 3 Obstetrics and Gynaecology Depart‑
ment, King Abdul Aziz Hospital, Jeddah, Kingdom of Saudi Arabia. 4 Depart‑
ment of Neuroscience Research, King Fahad Medical City, Riyadh, Kingdom 
of Saudi Arabia. 5 Present Address: Department of Adult Neurology, Prince 
Sultan Military Medical City, P. O. Box: 59046, 11525 Riyadh, Saudi Arabia. 

Received: 28 February 2022   Accepted: 9 September 2022

References
 1. Blume W, Lüders H, Mizrahi E, Tassinari C, van Emde BW, Engel J. Glossary 

of descriptive terminology for ictal semiology: report of the ILAE task 
force on classification and terminology. Epilepsia. 2001;42:1212–8.

 2. ‑ World Health Organization. Atlas: country resources for neurological 
disorders 2004. Geneva: World Health Organization; 2004. p. 1–47. https:// 
www. paho. org/ en/ node/ 85942. Accessed 15 Sep 2017]

 3. Kotsopoulos IA, Van Merode T, Kessels FG, De Krom MC, Knottnerus JA. 
Systematic review and meta‑analysis of incidence studies of epilepsy and 
unprovoked seizures. Epilepsia. 2002;43:1402–9.

 4. Morrell MJ. Epilepsy in women: the science of why it is special. Neurol. 
1999;53:S42‑48.

 5. Taubøll E, Sveberg L, Svalheim S. Interactions between hormones and 
epilepsy. Seizure. 2015;28:3–11. https:// doi. org/ 10. 1016/j. seizu re. 2015. 02. 012.

 6. Svalheim S, Sveberg L, Mochol M, Taubøll E. Interactions between antie‑
pileptic drugs and hormones. Seizure. 2015;28:12–7. https:// doi. org/ 10. 
1016/j. seizu re. 2015. 02. 022.

 7. Gaitatzis A. Clinical edge: Clinic delivers personalised treatment for 
women with epilepsy. Medicus. 2018;58:40–1. https:// doi. org/ 10. 3316/ 
infor mit. 01500 52466 79437.

 8. Torbjörn T, Battino D, Perucca E. Teratogenicity of antiepileptic drugs. Curr 
Opin Neurol. 2019;32(2):246–52.

 9. Yang F, Yuan W, Liang H, Song X, Yu Y, Gelaye B, et al. Preconceptional 
paternal antiepileptic drugs use and risk of congenital anomalies in 
offspring: a nationwide cohort study. Eur J Epidemiol. 2019;34(7):651–60. 
https:// doi. org/ 10. 1007/ s10654‑ 019‑ 00509‑2.

 10. Dierking C, Porschen T, Walter U, Rösche J. Pregnancy‑related knowledge 
of women with epilepsy – an internet‑based survey in German‑speaking 
countries. Epilepsy Behav. 2018;79:17–22.

 11. Bhat M, Ramesha KN, Nirmala C, Sarma PS, Thomas SV. Knowledge and 
practice profile of obstetricians regarding epilepsy in women in Kerala 
state, India. Ann Indian Acad Neurol. 2011;14:169–71.

 12. Long L, Montouris G. Knowledge of Women’s Issues and Epilepsy (KOWIE‑
II): a survey of health care professionals. Epilepsy Behav. 2005;6:90–3.

 13. Russell AJ, Macpherson H, Cairnie V, Brodie MJ. The care of pregnant 
women with epilepsy – a survey of obstetricians in Scotland. Seizure. 
1996;5:271–7.

 14. McAuley JW, Casey J, Long L. An evaluation of pharmacists’ knowledge of 
women’s issues in epilepsy. Epilepsy Behav. 2009;14:243–6.

 15. Morrison C, Rieder MJ. Practices of epilepsy during pregnancy: a survey of 
Canadian neurologists. Reprod Toxicol. 1993;7:55–9.

 16. Zeleke H, Gualu T, Sharew Y, Alem G. Knowledge, practice and attitude 
towards epilepsy and associated factors among adults in Goncha Siso 
Enesie Woreda Rural Kebeles, East Gojjam, Ethiopia 2016. Epilepsy J. 
2018;4:2. https:// doi. org/ 10. 4172/ 2472‑ 0895. 10001 26.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.paho.org/en/node/85942
https://www.paho.org/en/node/85942
https://doi.org/10.1016/j.seizure.2015.02.012
https://doi.org/10.1016/j.seizure.2015.02.022
https://doi.org/10.1016/j.seizure.2015.02.022
https://doi.org/10.3316/informit.015005246679437
https://doi.org/10.3316/informit.015005246679437
https://doi.org/10.1007/s10654-019-00509-2
https://doi.org/10.4172/2472-0895.1000126

	Knowledge of obstetrician and family medicine doctors in Saudi Arabia about women with epilepsy
	Abstract 
	Background: 
	Results: 
	Conclusions: 

	Background
	Methods
	Results
	Discussion
	Conclusions
	Acknowledgements
	References


