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Background and objective: Sudden unexpected death in epilepsy (SUDEP) has
been regarded as a leading cause of premature death in patients with epilepsy
(PWE). Although patients, relatives and caregivers have the right to be informed of
SUDEP, neurologists prefer not to release the facts for fear of associated anxiety.
In the study, a Chinese questionnaire survey was carried out to elucidate effect
of SUDEP disclosure on anxiety in PWE and variables determining the anxiety of
patients and provided suggestions for SUDEP disclosure.

Methods: A survey study in China was conducted. We recruited 305 PWE from
3 tertiary epilepsy centers who attended outpatient clinic from December 2021
to February 2022. Two hundred and thirty-two PWE completed the screening
evaluation, survey and Hamilton anxiety rating scale (HAMA) twice with 171
PWE completing third HAMA at follow-up. HAMA scores at baseline, T1, T2
were compared using analysis of variance and dependent samples t-test. The
variables related to anxiety were screened out by univariate analysis and used for
multivariate logistic regression.

Result: We found 127 (54.7%) among the 232 participants experienced anxiety
after SUDEP disclosure. HAMA scores at T1 were significantly higher than at
baseline and T2, while there was no statistical difference between baseline and
T2. Medical insurance, seizure severity, and whether the PWE supported SUDEP
being disclosed to their relatives and caregivers only were associated with the
occurrence of anxiety.

Conclusion: SUDEP disclosures may cause short-term acute anxiety, but have
no long-term effects in PWE. Acute anxiety caused by SUDEP disclosure may
be more common in PWE with NCMI and severe seizures. Meanwhile, compared
with indirect SUDEP disclosure to their relatives and caregivers, direct SUDEP
disclosure to PWE reduces the risk of anxiety. Recommendations are provided to
avoid anxiety caused by SUDEP disclosure.
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1. Introduction

Epilepsy appears as a neurological disorder, characterized by
recurrent and unprovoked seizures and by the neurobiologic,
cognitive, psychological, and social consequences of this condition
(1). Sudden unexpected death in epilepsy (SUDEP) has been reported
and regarded as a leading cause of premature death in patients with
epilepsy (PWE). Among all the neurologic diseases, SUDEP ranks
secondly only to stroke in shaving the potential life expectancy (2). A
Swedish national survey reported that the incidence rate of definite/
probable SUDEP was 1.20/1000 patient-years (3). A few systematic
reviews and meta-analyses have found that the pooled estimated
incidence rate of SUDEP was 1.40/1000 patient-years. The incidence
rate of SUDEP was 23 times higher than sudden death in the total
population of the same age. Among 20-45 years-olds, the difference
could be up to 27 times (4, 5). The health public burden of SUDEP has
raised much attention of both neurologists and medical institutions.

The 2017 Practice Guide Summary published by the American
Academy of Neurology and the American Epilepsy Society advocated
neurologists notifying incidence, risk factors, and precautions of SUDEP
to PWE (6). Nevertheless, the Practice Guide is not widely adopted by
neurologists. Previous several investigations revealed 41.5% and 64% of
neurologists seldom discussed SUDEP with PWE or caregivers (7-9) for
fear of evoking anxiety (7, 8, 10). Anxiety is an important trigger for
seizures in PWE. However, there are evidence suggesting the SUDEP
disclosure not causing chronic anxiety but promoting medication
compliance of epileptic patients (11, 12). Even more, PWE and
caregivers have the right to be given the information (12, 13).

The present study aimed to evaluate the short- term and long-
term effects of SUDEP disclosure on anxiety in PWE and identify
determinants of anxiety after SUDEP disclosure. Based the result, a
patient-centered communication strategy would be established which
may amplify the proportion of SUDEP disclosure in PWE and
their relatives.

2. Materials and methods
2.1. Participants

Totally, 305 PWE were recruited, who were followed up by
Epilepsy Unit of Xijing hospital, Department of Neurology, First
affiliated hospital of Harbin Medical University and Department of
pediatric Neurology, Xian Children’s Hospital of P.R. China from
December 2021 to February 2022, 232 PWE completed the screening
evaluation and survey. The inclusion criterion was the established
diagnosis of epilepsy. The exclusion criteria were as follow: prior
SUDEP disclosure and awareness, cognitive dysfunction, diagnosed
psychiatric comorbidities, subthreshold symptoms, meaning persons
with higher scores in Hamilton anxiety rating scale (HAMA) that do
not fulfill the criteria for the disorder, inability to complete survey.

Neurologists assessed the participants’ anxiety levels using the
Hamilton anxiety rating scale (HAMA) before the SUDEP disclosure
(baseline) and notified the participants of SUDEP-related information
including individual risks and precautions. Within 1h later, all the
participants were invited to filled out the questionnaire and completed
second HAMA accompanied by their caregivers under assistance of one
neurologist during face-to-face interviews (T1). Once completing the
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questionnaire, participants and their caregivers could consult
neurologist about the SUDEP further. They would also be presented
with a handout on SUDEP after the interview. Four weeks later, the
participants were invited to complete the third HAMA, either online or
by telephone (T2). All the neurologists involved had been trained on
skills of assisting participants to complete questionnaires. Experimental
design is visualized in Figure 1. Flow chart is visualized in Figure 2.

The study was approved by the Medical Ethical Committee of
Xijing Hospital (KY20222037-C-1). The trial was registered on
clinicaltrials.gov (NCT: NCT05423990). Informed written consent
was obtained from all participants or caregivers.

2.2. Measurements

2.2.1. Seizure severity evaluation

The Chinese version 2.0 of Liverpool Seizure Severity Scale
(LSSS2.0) (14) was applied to evaluate seizure severity of patients (15).
No seizures in past 4 weeks was scored as 0 and regarded seizure-free.
Ictal scores ranging from 1 to 50 and >50 were categorized as mild and
severe seizure, respectively.

2.2.2. Anxiety symptoms recording

The HAMA was used for the evaluation of anxiety of patients. The
HAMA scores >14 indicated the emergence of anxiety symptoms and
<14 asymptomatic or possible emergence of anxiety symptoms.

2.2.3. Questionnaire

A questionnaire involving 42-multiple-choice questions and 2
open-ended questions was used, which belonged to the following
five parts:

1. Demographic characteristics: sex, age, marital status,
educational level, average household monthly income, medical
insurance, residence.

2. Epileptic characteristics: seizure severity (12-item LSSS 2.0),
course of epilepsy, seizure frequency, ASM therapy, ASM
adverse reaction, family history of epilepsy.

3. Attitudes towards SUDEP disclosure: Do you want to get more
information about SUDEP? May the SUDEP disclosure to
you be a psychological burden? Does the SUDEP disclosure
more beneficial than detrimental to you? Should the SUDEP
be disclosed to your relatives or caregivers only?

4. Two open-ended questions: What benefits do you think the
patients will get if they were informed of SUDEP? What risks
do you think the patients will get if they were informed
of SUDEP?

5. Assessment of anxiety symptoms (14-item HAMA).

2.3. Statistical analysis

Analysis of variance (ANOVA) and dependent samples ¢-test were
used to compare the HAMA scores (continuous variable) at baseline,
T1 and T2. The counts and percentages of descriptive variables
including participants demographic characteristics, epileptic
SUDEP disclosure were
calculated. Pearson y” test and Wilcoxon rank sum test were performed

characteristics and attitudes towards

frontiersin.org


https://doi.org/10.3389/fneur.2023.1284050
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
http://clinicaltrials.gov

Panetal.

10.3389/fneur.2023.1284050

Diagnosis of epilepsy

(n=305)
=
g Fulfill exclusion
E —> criteria (n=73)
o
=
\ 4
First HAMA-baseline
(n=232)
)
&
=)
=
=
=
w
(<)
S
w2
=
H
o
v
Second HAMA-T1
and questionnaire
(n=232)
eS|
=l
S —»| Dropped out (n=61)
i
=
\ 4
Third HAMA-T?2
(n=171)
FIGURE 1
Experimental design.
Baseline T1 T2
SUDEP disclosure Follow-up
S — —
1 hour 4 weeks
FIGURE 2
Flow chart.
Frontiers in Neurology 03 frontiersin.org


https://doi.org/10.3389/fneur.2023.1284050
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

Panetal.

to compare the categorical and ordinal variables, respectively. For
logistic regression analysis, the univariate test was carried out first to
screen out variables related to anxiety with p<0.2 being the
prerequisite, which was used for a multivariate logistic regression
analysis with the R-package autoReg. All statistical analyses were
performed using R v.4.0.3.

3. Results
3.1. Characteristics of study population

From 305 participants, 73 were excluded, because of: prior
information and awareness (n=25, 8.2%), cognitive dysfunction
(n=7, 2.3%), diagnosed psychiatric comorbidities (n=10, 3.3%),
subthreshold symptoms (1 =40, 13.1%) and unable to complete survey
(n=4, 1.3%). Some PWE fulfill multiple exclusion criteria. Totally, 232
PWE completed the screening evaluation and survey for the
questionnaire and we completed a follow-up study of 171 (61
participants dropped out due to phone disconnection or unavailability
of internet communication tools). The internal consistency of LSSS 2.0
and HAMA were 0.90 and 0.93, respectively.

Their demographic characteristics, epileptic characteristics and
attitudes towards SUDEP disclosure were summarized in Table 1. One
hundred (43.1%) were females and 203 (87.5%) were adults aged
18-60years. There were 105 (45.3%) participants being seizure-free or
with mild seizure and 127 (54.7%) with severe seizure. The course of
epilepsy was <lyear in 27 (11.6%) participants, 1-10years in 129
(55.6%) and >10vyears in 76 (32.8%). 226 (97.4%) participants have
ASM and 217 (93.5%) denied family history of epilepsy. Of all the 232
individuals, 181 (78.0%) would receive information about SUDEP, and
119 (51.3%) complained of psychological burden following the
SUDEP disclosure. Meanwhile, 175 (75.4%) believed the SUDEP
disclosure was beneficial for themselves, 147 (63.4%) insisted the
SUDEP disclosure being limited to their relatives and caregivers only.
Furthermore, 127 (54.7%) reached the cutoff of anxiety (HAMA score
>14), including 113 (48.7%) with anxiety, 8 (3.4%) with obvious
anxiety and 6 (2.6%) with severe anxiety (16).

Answers to the two open-ended questions were summarized in
Table 2. The top benefit associated with SUDEP disclosure for the
patients was comprehensive understanding of their own condition,
and the top risk was anxiety and depressive mood.

HAMA scores at baseline, T1, T2 were summarized in Table 3.
The results of Table 3 are visualized in Figure 3. The HAMA scores of
232 PWE were 6.64 +4.54, 12.84+7.00 and 6.96 +5.25 at baseline, T1
and T2. HAMA scores at T1 were significantly higher than at baseline
and T2, while there was no statistical difference between baseline and
T2. Compared with 127 PWE with HAMA scores >14 at T1, Only 15
PWE had HAMA scores >14 after 4 weeks of follow-up at T2. Of the
14 PWE whose severity of HAMA were classified as obvious or severe
anxiety, only 1 PWE had obvious anxiety at T2.

3.2. Univariate analysis and multivariate
logistic regression

Univariate analysis found four variables with p<0.2 being
included in multivariate logistic regression, namely participants’
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TABLE 1 Participants’ demographic characteristics, epileptic
characteristics and attitudes towards SUDEP disclosure associated with
anxiety.

Characteristics

Anxiety (%)

Yes No
(h=127)  (n=105)
Sex 0.945
Male 72 (56.7%) 60 (57.1%)
Female 55 (43.3%) 45 (42.9%)
Age 0.441
<18years 16 (12.6%) 8 (7.6%)
18-30years 57 (44.9%) 55 (52.4%)
30-60years 52 (40.9%) 39 (37.1%)
>60years 2(1.6%) 3(2.9%)
Marital status 0.763
Single 62 (48.8%) 55 (52.4%)
Married 58 (45.7%) 46 (43.8%)
Divorced or widowed 7 (5.5%) 4(3.8%)
Educational level 0.332
Primary school/secondary
school 71 (55.9%) 52 (49.5%)
Diploma above 56 (44.1%) 53 (50.5%)
Average household monthly
0.351
income in RMB
<3,000 57 (44.9%) 43 (41.0%)
3,000-6,000 52 (40.9%) 50 (47.6%)
6,000-10,000 16 (12.6%) 8 (7.6%)
>10,000 2 (1.6%) 4(3.8%)
Medical insurance 0.144
NCMI 61 (48.0%) 37 (35.2%)
URBMI 35 (27.6%) 37 (35.2%)
UEBMI 31 (24.4%) 31 (29.5%)
Residence 0.767
Villages and towns 69 (54.3%) 55 (52.4%)
City 58 (45.7%) 50 (47.6%)
Seizure severity 0.021
Seizure-free/mild 59 (44.0%) 46 (46.9%)
Severe 75 (56.0%) 52 (53.1%)
Course of epilepsy 0.327
0-1year 16 (12.6%) 11 (10.5%)
1-10years 65 (51.2%) 64 (61.0%)
More than 10years 46 (36.2%) 30 (28.6%)
Seizure frequency 0.037
<1 per year 48 (37.8%) 53 (50.5%)
1-11 times per year 43 (33.9%) 32 (30.5%)
>12 times per year 36 (28.3%) 20 (19.0%)
ASM therapy 0.820
No ASM 4(3.1%) 2 (1.9%)
(Continued)
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TABLE 1 (Continued)
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TABLE 2 Description of two open-ended questions about benefits and
risks of SUDEP disclosure.

o , 5 . . ] .
Characteristics Anxiety (%) What benefits do you think patients will N (%)
Yes No get if they were informed of SUDEP
(n =127) (n =105) Getting a comprehensive understanding of your own condition 192 (82.8%)
Monotherapy 39 (30.7%) 34 (32.4%) Getting a better prognosis 127 (54.7%)
Polytherapy 84 (66.1%) 69 (65.7%) Increasing your understanding and trust in treating neurologist 120 (51.7%)
ASM adverse reaction 0.866 Getting a better medication compliance 72 (31.0%)
No 98 (77.2%) 82 (78.1%) Others 9 (3.9%%)
Yes 29 (22.8%) 23 (21.9%) None 12 (5.2%)
Family history of epilepsy 0.337
What risks do you think patients will get if 5
N 117 (92.1% 100 (95.2% . N (%
0 62.1%) (5.2%) they were informed of SUDEP ()
Ye 10 (7.9% 5 (4.8%
s (7.9%) (4.8%) Causing anxious or depressed mood 149 (64.2%)
D t t t
© youwantto get more 0.730 Causing psychological burden to induce seizures 120 (51.7%)
information about SUDEP
Getting a poor prognosis 40 (17.2%)
No 29 (22.8%) 22 (21.0%)
Exaggerating potential risks undermines mutual understanding
Yes 98 (77.2%) 83 (79.0%) 26 (11.2%)
and trust
May the SUDEP disclosure to
0.763 Others 14 (6.0%)
you be a psychological burden
None 42 (18.1%)
No 63 (49.6%) 50 (47.6%)
SUDEP, sudden unexpected death in epilepsy.
Yes 64 (50.4%) 55 (52.4%)
Does the SUDEP disclosure
o L. .
imore beneficial than 0.582 the former and 30 (35.3%) of the latter group evincing anxiety,
detrimental to you respectlvely.
No 33 (26.0%) 24 (22.9%)
Yes 94 (74.0%) 81 (77.1%) 4. Discussion
Should the SUDEP be disclosed
to your relatives or caregivers <0.001 This was the first multi-center study on SUDEP disclosure to PWE
only in China to our knowledge. Of the 305 PWE, only 8.2% reported
No 30 (23.6%) 55 (52.4%) SUDEP disclosure and awareness, which is lower than the proportion
of 14.3% to 43% in other countries (12, 13). A possible explanation for
Yes 97 (76.4%) 50 (47.6%)

SUDEP, sudden unexpected death in epilepsy; RMB, Renminbi; NCMI, new rural
cooperative medical insurance; URBMI, urban resident basic medical insurance; UEBMI,
urban employee basic medical insurance; ASM, anti-seizure medication. Bold font indicates
significant results.

medical insurance, seizure severity, seizure frequency, and should the
SUDEP be disclosed to your relatives or caregivers only. Multivariate
logistic regression confirmed the medical insurance, seizure severity
and should the SUDEP be disclosed to your relatives or caregivers only
as independent risk factors of anxiety in PWE after SUDEP disclosure
(Table 4). The results of Table 4 are visualized in Figure 4. For example,
PWE with urban resident basic medical insurance (URBMI) and
urban employee basic medical insurance (UEBMI) were 0.56 and 0.54
times more likely to experience anxiety after SUDEP disclosure than
those with new rural cooperative medical insurance (NCMI). PWE
with severe seizure severity were 1.88 times more likely to experience
anxiety than those with favorable seizure control. Specifically, for
PWE with severe seizure severity, 75 (59.0%) experienced anxiety and
52 (41.0%) reported no anxiety symptoms. In contrast, for PWE with
seizure-free or mild seizure severity, 59 (56.2%) experienced anxiety
and 46 (43.8%) reported no such response. PWE insisting the SUDEP
disclosure being limited to their relatives and caregivers were 3.76
times more likely to suffer anxiety than those not, with 97 (66.0%) of
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this difference might be the lack of SUDEP awareness and education
among neurologists and PWE (17, 18). However, the concerns about
the possible undue anxiety in patients after SUDEP disclosure may
also partly account for the situation (7, 8, 10). So far, it has not been
concluded whether the SUDEP disclosure induces anxiety in
PWE. Although the anxiety symptoms occurred in more than half of
participants in the present investigation, several other studies failed to
reveal negative sentiment induced by SUDEP disclosure (11, 12). It
has been a long-running debate whether all PWE and their caregivers
should be informed of SUDEP. Recent studies advocated all PWE were
counseled with SUDEP as part of education to increase awareness of
the risks and precautions (19-21). The 2017 SUDEP practice guideline
also recommended SUDEP disclosure for optimizing epilepsy
management (6). However, for low-risk PWE with proper seizure
control, particularly without GTCS, the negative effects of SUDEP
disclosure might outweigh possible benefits (7, 8, 10, 22), consistent
with the top patient-identified risk of SUDEP disclosure in this study.
The seizure severity and whether to disclose SUDEP to PWE were the
two independent risk factors for anxiety after SUDEP disclosure. So
the relevant countermeasures might mitigate anxiety caused by
SUDEP disclosure.

Our study found that although SUDEP disclosure caused initial
short-term acute anxiety in PWE, the acute anxiety gradually
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https://doi.org/10.3389/fneur.2023.1284050
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

Panetal.

disappeared and returned to their original state during subsequent
follow-up. Among PWE with a score >14 at T1, very few (11.0%) were
obvious anxiety or severe anxiety, with only mild increases in HAMA
scores in the vast majority of PWE. In the long term, SUDEP
disclosure had no effect on the mood of PWE, and no risk of chronic
anxiety was found, which is consistent with what had been reported

TABLE 3 Participants’ score and severity of HAMA at baseline,
immediately at the end of SUDEP disclosure (T1) and 4 weeks after the
end of SUDEP disclosure (T2).

(A)

Mean + SD, ClI

HAMA Baseline (n =232) T1 (n=232) T2 (n=171)
Score 6.64+4.54 12.84+7.00 6.96+5.25 (6.17-
(6.05-7.22) (11.93-13.74) 7.76)

Asymptomatic 106 (45.7%) 46 (19.8%) 84 (49.1%)
Possible anxiety 126 (54.3%) 59 (25.4%) 72 (42.1%)
Anxiety 0 (0.0%) 113 (48.7%) 14 (8.2%)
Obvious anxiety 0 (0.0%) 8 (3.4%) 1(0.6%)
Severe anxiety 0(0.0%) 6 (2.6%) 0 (0.0%)

HAMA score

Baseline (n =232)

<0.001

T1 (n=232)

T2 (n=171)

Baseline (n =232) <0.001

T1 (n=232)

T1 (n=232) <0.001

T2 (n=171)

Baseline (n =232) 0.612

T2 (n=171)

SUDEP, sudden unexpected death in epilepsy; HAMA, Hamilton anxiety rating scale; T1,
time point 1; T2, time point 2; SD, standard deviation; CI, confidence interval. Bold font
indicates significant results.

10.3389/fneur.2023.1284050

in previous studies (11, 12, 23-25). Even PWE who were assessed as
severe or obvious anxiety at T1 showed significant reductions in
HAMA scores at T2. We feel that the findings may help to address the
neurologists’ concerns that SUDEP disclosure possibly causes anxiety
in PWE and also to increase the proportion of SUDEP disclosure.

In the study, it was found that PWE with NCMI had a higher risk
of acute anxiety after SUDEP disclosure compared to those with
URBMI and UEBMI. The underlying reasons why the type of medical
insurance influenced the level of anxiety after SUDEP disclosure
among PWE remained for further research. One possible explanation
is that people from rural areas may have less access to information
about complications of epilepsy than urban people. This suggests that
current availability and consistency of public health education for
PWE may vary and remain uneven across different regions.

PWE with severe seizure were more likely to experience acute
anxiety in our study. Some other reports identified SUDEP may occur
in early or benign epilepsy (26, 27). Therefore, it may be inadequate to
just rely on disease course or seizure severity to determine whether to
bring about SUDEP disclosure. Currently, the reasonable time for the
PWE to be informed of SUDEP should be at first diagnosis or early
course of the disease (20). Given the risk of anxiety, neurologists
should be more considerate when delivering the information to severe
PWE. However, that does not mean not talking about SUDEP.

According to our result, the SUDEP should be disclosed to PWE
rather than just to their caregivers. However, an Italian survey
indicated that this behavior conflicted with clinical practice guidelines
(9). Neurologists also choose not to inform the patients for fear of the
excessive anxiety which may exacerbate the condition of epilepsy (9).
In the present study, 147 (63.4%) participants would prefer the SUDEP
being disclosed to their relatives and caregivers only. The reasons
behind this choice remains to be characterized and may relate to the
concerns about poor prognosis and bad clinical outcome. Direct
SUDEP disclosure in PWE not only asserts their right to know the
information but also avoids the risk of undue anxiety.

Establishing a patient-centered communication strategy may help
enhance the proportion of SUDEP disclosure to patients as well as
address neurologists’ concerns about negative effects. A Canada study
has shown that the PWE would like to be informed of SUDEP,
especially when the SUDEP disclosure was scheduled on a case-by-
case basis (12). Our study verified the majority of PWE (78.0%) still
embrace more information about SUDEP following preliminary
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TABLE 4 Univariable and multivariate logistic regression analysis to see the predictors of anxiety in epilepsy patients after SUDEP disclosure.

OR (univariable) OR (multivariable) OR (final)
NCMI
Medical insurance URBMI 0.57 (0.31-1.06, p =0.077) 0.56 (0.29-1.09, p =0.088) 0.56 (0.29-1.09, p =0.088)
UEBMI 0.61 (0.32-1.15, p =0.128) 0.54 (0.27-1.07, p =0.078) 0.54 (0.27-1.07, p =0.078)

Seizure-free/mild

Seizure severity
Severe

1.85 (1.10-3.12, p =0.021)

1.88 (1.08-3.27, p =0.026) 1.88 (1.08-3.27, p =0.026)

<1 per year

Seizure frequency 1-11 times per year

1.48 (0.81-2.71, p =0.199)

1.45 (0.76-2.76, p =0.258)

>12 times per year

1.99 (1.02-3.89, p =0.045)

1.38 (0.66-2.88, p =0.392)

Whether you support SUDEP | No

disclosure in your relatives

and caregivers only

Yes 3.56 (2.03-6.23, p <0.001)

3.66 (2.04-6.56, p <0.001) 3.76 (2.11-6.70, p <0.001)

SUDEP, sudden unexpected death in epilepsy; OR, odds ratio; NCMI, new rural cooperative medical insurance; URBMI, urban resident basic medical insurance; UEBMI, urban employee

basic medical insurance.

Medical insurance

Seizure severity

SUDEP disclosure in relatives
and caregivers only

FIGURE 4
Forest map of Multivariate logistic regression.
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disclosure. So despite the possible negative effects, we would
recommend the SUDEP disclosure to patients along with the first
diagnosis. We favor that the communication about SUDEP begins
soon after diagnosis to build a bilateral trust between patients and
physician. Our study indicates that the SUDEP disclosure would not
cause undue anxiety when symptoms of the PWE got improved or the
seizures controlled. For those with severe seizures or high risk of
SUDEP, neurologists should focus on the seizure control while
weighing the risks and benefits of any new approach (6). SUDEP
disclosure may be a priority especially in these cases. Direct disclosure
and effective epilepsy therapies act to avoid or minimize negative
effect of SUDEP disclosure, which depends on a good bilateral
relationship and full trust between neurologists and patients. However,

Frontiers in Neurology

till now, there is still no consensus on a standardized approach about
SUDEP disclosure. A gap between the right of PWE and caregivers to
know the truth and the neurologists’ willingness for SUDEP disclosure
implies a lack of education and training on such issue in medical care
(28). Finally, it is also an important measure to call on the government
and health institutions to increase the investment in medical insurance
for PWE.

This study has several limitations. First, we excluded PWE with a
history of diagnosed psychiatric comorbidities or subthreshold
symptoms and surveyed the vast majority of participants with course
of epilepsy longer than 1year. However, as we did not include PWE
with anxiety symptoms, therefore, the response of these patients to
SUDEDP disclosure and their willingness to receive disclosure still need
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to be further studied. Second, we only focused on the effect of SUDEP
disclosure on participants’ mood. The long-term effects of SUDEP
disclosure on lifestyle, medication adherence and preventive measures
in PWE still needs to be clarified. Third, participants in our study were
all from Chinese tertiary epilepsy center, and most of participants
were aged 18-60years. Due to cultural and age differences, results of
this study may not be generalizable to other populations.

5. Conclusion

In conclusion, we surveyed the association of anxiety with SUDEP
disclosure in PWE in this survey study. SUDEP disclosures may cause
short-term acute anxiety, but have no long-term effects in
PWE. Results of the present study reveal that acute anxiety caused by
SUDEP disclosure may be more common in PWE with NCMI and
severe seizures. Meanwhile, direct SUDEP disclosure to PWE may
lower risk of acute anxiety compared with just to their relatives and
caregivers. If a neurologist decides to disclose SUDEP, establishing a
patient-centered communication strategy to avoid negative effect
are recommended.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Medical
Ethical Committee of Xijing Hospital (KY20222037-C-1). The studies
were conducted in accordance with the local legislation and
institutional requirements. The participants provided their written
informed consent to participate in this study.

Author contributions

YP: Formal analysis, Investigation, Methodology, Writing -
original draft. GH: Writing - original draft. ZeW: Writing - original

References

1. Fisher RS, van Emde BW, Blume W, Blume W, Elger C, Genton P, et al. Epileptic
seizures and epilepsy: definitions proposed by the International League Against Epilepsy
(ILAE) and the International Bureau for Epilepsy (IBE). Epilepsia. (2005) 46:470-2. doi:
10.1111/j.0013-9580.2005.66104.x

2. Thurman DJ, Hesdorffer DC, French JA. Sudden unexpected death in epilepsy:
assessing the public health burden. Epilepsia. (2014) 55:1479-85. doi: 10.1111/epi.12666

3. Sveinsson O, Andersson T, Carlsson S, Tomson T. The incidence of SUDEP: a
nationwide population-based cohort study. Neurology. (2017) 89:170-7. doi: 10.1212/
‘WNL.0000000000004094

4. Devinsky O, Hesdorffer DC, Thurman DJ, Lhatoo S, Richerson G.
Sudden unexpected death in epilepsy: epidemiology, mechanisms, and prevention.
Lancet Neurol. (2016) 15:1075-88. doi: 10.1016/S1474-4422(16)30158-2

5. Saetre E, Abdelnoor M. Incidence rate of sudden death in epilepsy: a systematic review
and meta-analysis. Epilepsy Behav. (2018) 86:193-9. doi: 10.1016/j.yebeh.2018.06.037

6. Harden C, Tomson T, Gloss D, Buchhalter ], Cross JH, Donner E, et al. Practice
guideline summary: sudden unexpected death in epilepsy incidence rates and risk

Frontiers in Neurology

10.3389/fneur.2023.1284050

draft. NY: Writing - original draft. ZiW: Writing - original draft. XL:
Writing - original draft. XH: Writing - original draft. JW: Writing -
original draft. XZ: Writing - original draft. ZC: Writing - original
draft. SQ: Writing - original draft. JB: Conceptualization,
Methodology, Writing - review & editing. YL: Conceptualization,
Methodology, Resources, Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study was
funded by National Key R&D Program of China (2022YFC2503806);
Major Research Project in Aviation Medicine (2019ZTB03 and
2020JSTS21) and Key R&D Plan
(2023-YBSE-199).

of Shaanxi Province

Acknowledgments

The authors would like to thank all participants for agreeing to
volunteer in this study. Anyone else who contributed to the manuscript
but did not qualify for authorship had been acknowledged with their
permission. All listed authors had made a significant scientific
contribution to the research in the manuscript approved its claims and
agreed to be an author.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

factors: report of the guideline development, dissemination, and implementation
Subcommittee of the American Academy of Neurology and the American Epilepsy
Society. Neurology. (2017) 88:1674-80. doi: 10.1212/WNL.0000000000003685

7. Asadi-Pooya AA, Trinka E, Brigo F, Hingray C, Karakis I, Lattanzi S, et al.
Counseling about sudden unexpected death in epilepsy (SUDEP): a global survey of
neurologists’ opinions. Epilepsy Behav. (2022) 128:108570. doi: 10.1016/j.
yebeh.2022.108570

8. Friedman D, Donner EJ, Stephens D, Wright C, Devinsky O. Sudden unexpected
death in epilepsy: knowledge and experience among U.S. and Canadian neurologists.
Epilepsy Behav. (2014) 35:13-8. doi: 10.1016/j.yebeh.2014.03.022

9. Galli E, Vignoli A, Canevini MP, Cerioli G, Vegni E. Sudden unexpected death in
epilepsy (SUDEP) disclosure in pediatric epilepsy: an Italian survey on “to tell or not to
tell”. Epilepsy Behav. (2017) 67:33-8. doi: 10.1016/j.yebeh.2016.12.001

10. Miller WR, Young N, Friedman D, Buelow JM, Devinsky O. Discussing sudden

unexpected death in epilepsy (SUDEP) with patients: practices of health-care providers.
Epilepsy Behav. (2014) 32:38-41. doi: 10.1016/j.yebeh.2013.12.020

frontiersin.org


https://doi.org/10.3389/fneur.2023.1284050
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1111/j.0013-9580.2005.66104.x
https://doi.org/10.1111/epi.12666
https://doi.org/10.1212/WNL.0000000000004094
https://doi.org/10.1212/WNL.0000000000004094
https://doi.org/10.1016/S1474-4422(16)30158-2
https://doi.org/10.1016/j.yebeh.2018.06.037
https://doi.org/10.1212/WNL.0000000000003685
https://doi.org/10.1016/j.yebeh.2022.108570
https://doi.org/10.1016/j.yebeh.2022.108570
https://doi.org/10.1016/j.yebeh.2014.03.022
https://doi.org/10.1016/j.yebeh.2016.12.001
https://doi.org/10.1016/j.yebeh.2013.12.020

Panetal.

11. Radhakrishnan DM, Ramanujam B, Srivastava P, Dash D, Tripathi M. Effect of
providing sudden unexpected death in epilepsy (SUDEP) information to persons with
epilepsy (PWE) and their caregivers-experience from a tertiary care hospital. Acta
Neurol Scand. (2018) 138:417-24. doi: 10.1111/ane.12994

12. Ramachandran Nair R, Jack SM. SUDEP: what do adult patients want to know?
Epilepsy Behav. (2016) 64:195-9. doi: 10.1016/j.yebeh.2016.09.022

13. Xu Z, Ayyappan S, Seneviratne U. Sudden unexpected death in epilepsy (SUDEP):
what do patients think? Epilepsy Behav. (2015) 42:29-34. doi: 10.1016/j.yebeh.2014.11.007

14. Gao L, Xia L, Pan SQ, Xiong T, Li SC. Psychometric properties of Chinese language
Liverpool Seizure Severity Scale 2.0 (LSSS 2.0) and status and determinants of seizure
severity for patients with epilepsy in China. Epilepsy Behav. (2014) 31:187-93. doi:
10.1016/j.yebeh.2013.12.011

15. Scott-Lennox ], Bryant-Comstock L, Lennox R, Baker GA. Reliability, validity and
responsiveness of a revised scoring system for the Liverpool Seizure Severity Scale.
Epilepsy Res. (2001) 44:53-63. doi: 10.1016/50920-1211(01)00186-3

16. Tong X, An D, McGonigal A, Park SP, Zhou D. Validation of the generalized
anxiety disorder-7 (GAD-7) among Chinese people with epilepsy. Epilepsy Res. (2016)
120:31-6. doi: 10.1016/j.eplepsyres.2015.11.019

17. Nascimento FA, Laze ], Friedman D, Lam A, Devinsky O. SUDEP education

among U.S. and international neurology trainees. Epilepsy Behav. (2021) 121:108098.
doi: 10.1016/j.yebeh.2021.108098

18. Keller AE, Whitney R, Donner EJ. Why child neurologists talk about SUDEP:
results from two cross-sectional surveys. Epilepsia Open. (2021) 6:195-205. doi: 10.1002/
epi4.12465

19. Strzelczyk A, Zschebek G, Bauer S, Baumgartner C, Grond M, Hermsen A, et al.
Predictors of and attitudes toward counseling about SUDEP and other epilepsy risk
factors among Austrian, German, and Swiss neurologists and neuropediatricians.
Epilepsia. (2016) 57:612-20. doi: 10.1111/epi.13337

Frontiers in Neurology

09

10.3389/fneur.2023.1284050

20. Brodie MJ, Holmes GL. Should all patients be told about sudden unexpected death
in epilepsy (SUDEP)? Pros and Cons. Epilepsia. (2008) 49:99-101. doi:
10.1111/j.1528-1167.2008.01933.x

21. Kumari S, Garg D, Sharma S, Pemde HK. Effect of counselling of parents of
children with epilepsy focusing on sudden unexpected death in epilepsy. Epilepsy Res.
(2022) 186:106992. doi: 10.1016/j.eplepsyres.2022.106992

22.Long L, Cotterman-Hart S, Shelby J. To reveal or conceal? Adult patient
perspectives on SUDEP disclosure. Epilepsy Behav. (2018) 86:79-84. doi: 10.1016/j.
yebeh.2018.06.026

23. Tonberg A, Harden J, McLellan A, Chin REM, Duncan S. A qualitative study of
the reactions of young adults with epilepsy to SUDEP disclosure, perceptions of risks,
views on the timing of disclosure, and behavioural change. Epilepsy Behav. (2015)
42:98-106. doi: 10.1016/j.yebeh.2014.11.018

24. Ramachandrannair R, Jack SM, Meaney BE, Ronen GM. SUDEP: what do parents
want to know? Epilepsy Behav. (2013) 29:560-4. doi: 10.1016/j.yebeh.2013.09.040

25. Whitney R, Strohm §, Jeffs T, Jones KC, Jack SM, RamachandranNair R. SUDEP:
living with the knowledge. Epilepsy Res. (2023) 194:107177. doi: 10.1016/j.
eplepsyres.2023.107177

26. Doumlele K, Friedman D, Buchhalter J, Donner EJ, Louik J, Devinsky O. Sudden
unexpected death in epilepsy among patients with benign childhood epilepsy with
centrotemporal  spikes. JAMA  Neurol. (2017) 74:645-9. doi: 10.1001/
jamaneurol.2016.6126

27. Hebel JM, Surges R, Stodieck SRG, Lanz M. SUDEP following the second seizure
in new-onset epilepsy due to limbic encephalitis. Seizure. (2018) 62:124-6. doi:
10.1016/j.seizure.2018.10.007

28. Pensel MC, Nass RD, Taubell E, Aurlien D, Surges R. Prevention of sudden

unexpected death in epilepsy: current status and future perspectives. Expert Rev
Neurother. (2020) 20:497-508. doi: 10.1080/14737175.2020.1754195

frontiersin.org


https://doi.org/10.3389/fneur.2023.1284050
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1111/ane.12994
https://doi.org/10.1016/j.yebeh.2016.09.022
https://doi.org/10.1016/j.yebeh.2014.11.007
https://doi.org/10.1016/j.yebeh.2013.12.011
https://doi.org/10.1016/s0920-1211(01)00186-3
https://doi.org/10.1016/j.eplepsyres.2015.11.019
https://doi.org/10.1016/j.yebeh.2021.108098
https://doi.org/10.1002/epi4.12465
https://doi.org/10.1002/epi4.12465
https://doi.org/10.1111/epi.13337
https://doi.org/10.1111/j.1528-1167.2008.01933.x
https://doi.org/10.1016/j.eplepsyres.2022.106992
https://doi.org/10.1016/j.yebeh.2018.06.026
https://doi.org/10.1016/j.yebeh.2018.06.026
https://doi.org/10.1016/j.yebeh.2014.11.018
https://doi.org/10.1016/j.yebeh.2013.09.040
https://doi.org/10.1016/j.eplepsyres.2023.107177
https://doi.org/10.1016/j.eplepsyres.2023.107177
https://doi.org/10.1001/jamaneurol.2016.6126
https://doi.org/10.1001/jamaneurol.2016.6126
https://doi.org/10.1016/j.seizure.2018.10.007
https://doi.org/10.1080/14737175.2020.1754195

	Sudden unexpected death in epilepsy disclosure causes anxiety in patients with epilepsy: a Chinese questionnaire survey
	1. Introduction
	2. Materials and methods
	2.1. Participants
	2.2. Measurements
	2.2.1. Seizure severity evaluation
	2.2.2. Anxiety symptoms recording
	2.2.3. Questionnaire
	2.3. Statistical analysis

	3. Results
	3.1. Characteristics of study population
	3.2. Univariate analysis and multivariate logistic regression

	4. Discussion
	5. Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	 References

