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Abstract
Objective: This study was undertaken to characterize changes in health care 
utilization and mortality for people with epilepsy (PWE) during the COVID- 19 
pandemic.
Methods: We performed a retrospective study using linked, individual- 
level, population- scale anonymized health data from the Secure Anonymised 
Information Linkage databank. We identified PWE living in Wales during the 
study “pandemic period” (January 1, 2020–June 30, 2021) and during a “prepan-
demic” period (January 1, 2016–December 31, 2019). We compared prepandemic 
health care utilization, status epilepticus, and mortality rates with corresponding 
pandemic rates for PWE and people without epilepsy (PWOE). We performed 
subgroup analyses on children (<18 years old), older people (>65 years old), those 
with intellectual disability, and those living in the most deprived areas. We used 
Poisson models to calculate adjusted rate ratios (RRs).
Results: We identified 27 279 PWE who had significantly higher rates of hos-
pital (50.3 visits/1000 patient months), emergency department (55.7), and out-
patient attendance (172.4) when compared to PWOE (corresponding figures: 
25.7, 25.2, and 87.0) in the prepandemic period. Hospital and epilepsy- related 
hospital admissions, and emergency department and outpatient attendances all 
reduced significantly for PWE (and all subgroups) during the pandemic period. 
RRs [95% confidence intervals (CIs)] for pandemic versus prepandemic periods 
were .70 [.69–.72], .77 [.73–.81], .78 [.77–.79], and .80 [.79–.81]. The correspond-
ing rates also reduced for PWOE. New epilepsy diagnosis rates decreased dur-
ing the pandemic compared with the prepandemic period (2.3/100 000/month 
cf. 3.1/100 000/month, RR = .73, 95% CI = .68–.78). Both all- cause deaths and 
deaths with epilepsy recorded on the death certificate increased for PWE during 
the pandemic (RR = 1.07, 95% CI = .997–1.145 and RR = 2.44, 95% CI = 2.12–2.81). 
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1  |  INTRODUCTION

Coronavirus disease 2019 (COVID- 19), caused by severe 
acute respiratory syndrome coronavirus 2 (SARS- CoV- 2), 
has caused significant morbidity and mortality world-
wide.1,2 There is increasing evidence that people with 
epilepsy (PWE) are more susceptible to severe COVID- 19, 
having an increased risk of being hospitalized with, or 
dying from, COVID- 19.3–6

Significant changes in global health care provision and 
behavior, from the onset of the COVID- 19 pandemic in 
early 2020, have affected people with many conditions, 
including epilepsy.7 Health care professionals providing 
epilepsy care were redeployed to COVID- 19 work, and ep-
ilepsy consultations and investigations were canceled.8,9 
There was a significant shift toward virtual clinic appoint-
ments.10 Health care behavior changed in the UK as well 
as other countries, with people being deterred from seek-
ing medical attention for non- COVID- 19 illnesses due to 
perceived COVID- 19 risk.11,12

Nonpharmaceutical interventions to reduce the trans-
mission of SARS- CoV- 2 have included social distancing, 
school and workplace closures, and prohibiting public 
gatherings. All of these changes may have affected PWE 
in negative ways, which may increase seizure frequency, 
for example, increased psychological distress, reduced 
contact with families and carers, reduced sleep, and dif-
ficulties in accessing epilepsy medication.13–15 These 
changes may have had greatest negative impact on those 
with particular vulnerabilities such as children, patients 
with intellectual disability (ID), and those living in areas 
of highest deprivation. There might also have been posi-
tive effects, including more time at home with family, less 
stress at work, and fewer difficulties in traveling to (vir-
tual) appointments.

The World Health Organization declared an end to 
COVID- 19 as a public health emergency in May 2023.16 
Despite this, and the high levels of vaccination and 

immunity, it is still a global threat, and significant im-
pacts of the pandemic are still being felt in health systems 
worldwide.16 Therefore, it is important to understand the 
impact COVID- 19 has had on people with chronic con-
ditions such as epilepsy. For example, changes in health 
care utilization, mortality, or diagnosis rates for specific 
subgroups of PWE would help identify those most vulner-
able and inform targeting of limited resources for specific 
groups postpandemic and for future similar pandemics. 
Understanding the impact of COVID- 19 can help develop 
health care services for people with long- term conditions 
such as epilepsy that are more resilient to the challenges 
posed by future COVID- 19 and other pandemics.

As part of the COVID- 19 and Epilepsy in Wales 
(CoVEW) project, we have previously shown an increased 
COVID- 19 vaccine uptake in PWE and a small increased 
risk of COVID- 19 hospitalizations and deaths for PWE in 
Wales.6,17 In a previous study on epilepsy deaths at the be-
ginning of the pandemic (to the end of 2020), we found 

When removing COVID deaths, RRs were .88 (95% CI = .81–.95) and 1.29 (95% 
CI = 1.08–1.53). Status epilepticus rates did not change significantly during the 
pandemic (RR = .95, 95% CI = .78–1.15).
Significance: All- cause non- COVID deaths did not increase but non- COVID 
deaths associated with epilepsy did increase for PWE during the COVID- 19 pan-
demic. The longer term effects of the decrease in new epilepsy diagnoses and 
health care utilization and increase in deaths associated with epilepsy need fur-
ther research.
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Key Points

• People with epilepsy have increased rates of 
hospital, emergency department, and outpa-
tient attendance when compared to people 
without epilepsy.

• These rates (and rates of new epilepsy diagno-
ses) reduced significantly during our pandemic 
study period (January 1, 2020–June 30, 2021).

• Rates of status epilepticus did not change dur-
ing the pandemic period.

• All- cause non- COVID deaths did not increase 
for people with epilepsy.

• There was a small increase in non- COVID 
deaths with epilepsy listed as a cause for people 
with epilepsy.
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no overall increase in deaths for PWE or non- COVID 
deaths in PWE.18 To our knowledge, there have been very 
limited epilepsy- specific, population- level studies on the 
effect of COVID- 19 on health care utilization and mortal-
ity. As part of the CoVEW project, our aim in this study 
was to extend our previous work and investigate the indi-
rect effects of COVID- 19 for PWE in Wales by comparing 
outcome rates during the pandemic with corresponding 
prepandemic rates.

2  |  MATERIALS AND METHODS

2.1 | Study design and data sources

This observational cohort study used the Secure 
Anonymised Information Linkage (SAIL) data-
bank, which contains anonymized individual- level, 
population- scale, routinely collected electronic health 
record data sources.19 These include hospital admission 
and demographic data for the complete Welsh popu-
lation (3.1 million) and primary care records for 86% 
of the Welsh population.20,21 We used the Controlling 
COVID- 19 Through Enhanced Population Surveillance 
and Intervention (Con- COV) project dataset within 
SAIL (Project 0911).22

2.2 | Setting

For this study, we defined a pandemic period from 
January 1, 2020 to June 31, 2021. This study period was 
prespecified and based on the data available at the begin-
ning of the project. We defined the prepandemic period 
from January 1, 2016 to December 31, 2019 as a reference 
period. We identified PWE living in Wales and diagnosed 
with epilepsy before June 31, 2021. We used a previously 
validated method to define PWE as having a primary care 
diagnosis of epilepsy (defined using Read codes used in 
primary care) and prescription of at least two antiseizure 
medications.23

2.3 | Outcomes

Using primary care (general practice), hospital care, 
outpatient, intensive care, and emergency department 
data alongside Office for National Statistics mortality 
data, we defined various outcomes for PWE as follows: 
new diagnosis of epilepsy, episodes of status epilepticus 
(Read or International Classification of Disease [ICD] 
diagnosis codes for status epilepticus), hospital visits (for 
an epilepsy- related reason or any reason), outpatient 

appointments (any hospital in Wales for any reason), 
emergency department attendances (for any reason), and 
deaths (deaths due to any reason or deaths with epilepsy 
recorded on the death certificate [deaths associated with 
epilepsy]). We included both measures of mortality to 
compare with epilepsy mortality in other populations. We 
defined COVID- 19- related deaths as having ICD- 10 codes 
for COVID- 19 on death certificates (in any position, e.g., 
primary or secondary cause of death) or occurring within 
28 days of a positive SARS- CoV- 2 polymerase chain reac-
tion (PCR) test.

We also performed a subgroup analysis for children 
(people aged <18 years), older people (aged >65 years), 
and people with an ID. We defined a person as having an 
ID if they had a primary care diagnosis code (Read code) 
for ID.

2.4 | Covariables and matching

We compared these outcomes for PWE (after their diag-
nosis date) during the pandemic period with those in the 
prepandemic period, as well as comparing relevant out-
comes for a matched comparator group of people without 
epilepsy (PWOE) and the whole Welsh population in the 
pandemic period with those in the prepandemic period. 
We created the matched comparator group of PWOE 
using exact 5:1 matching on sex, age, and socioeconomic 
deprivation quintile measured using the Welsh Index of 
Multiple Deprivation 2019 (WIMD). WIMD uses weighted 
scores from eight domains to form a score for small ge-
ographical areas or Lower- layer Super Output Areas 
(LSOAs). WIMD scores for each LSOA are then grouped 
into quintiles, with Quintile 1 being the most deprived 
and Quintile 5 being the least deprived.22

2.5 | Statistical methods

We used Poisson models to calculate rate ratios with cor-
responding confidence limits for pandemic versus pre-
pandemic periods. We used R (version 4.1.3) for statistical 
analysis.

2.6 | Patient and public involvement

We collaborated with Epilepsy Action, a leading UK epi-
lepsy charity, and research volunteers with epilepsy, who 
were part of the project from the onset. We discussed 
the project design, results, and this article with volun-
teers with epilepsy. We produced a video that showed 
some of the views of people living with epilepsy on their 
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experiences of the effects of COVID- 19.24 The original 
Con- COV (Project 0911) cohort was developed with input 
from members of the SAIL Databank Consumer Panel.

2.7 | Ethical approval

This study was approved by the SAIL independent 
Information Governance Review Panel (Project 0911). 
The Research Ethics Service has previously confirmed 
that SAIL projects using anonymized, routinely collected 
data do not require National Health Service research eth-
ics committee approval.

3  |  RESULTS

In the prepandemic period, we identified 29 840 PWE 
(149 200 matched comparators) and in the pandemic pe-
riod we identified 27 279 PWE (136 395 matched compara-
tors). For demographic characteristics of the prepandemic 
and pandemic epilepsy and whole Wales populations, see 
Table 1.

Table 2 shows mean monthly outcome rates and rate ra-
tios when comparing prepandemic and pandemic periods. 
PWE had double the number of emergency department 
attendances, hospital admissions, and outpatient appoint-
ments when compared to the comparators in the prepan-
demic period (rate ratios [95% confidence intervals (CIs)] 
= 2.36 [2.34–2.38], 2.08 [2.06–2.10], 1.92 [1.91–1.93]). PWE 
had a higher mortality rate in the prepandemic period 
when compared to the comparators (2.0 compared with 
1.0 deaths/month/1000; rate ratio = 1.99, 95% CI = 1.91–
2.09; Table S1).

In the pandemic period, there were significantly fewer 
emergency department attendances, hospital admissions, 
and outpatient appointments for the epilepsy and compar-
ator groups. There were also fewer hospital attendances 
for epilepsy and fewer new epilepsy diagnoses, although 
the rates of status epilepticus did not change (Table  2). 
There was a greater reduction in hospital admissions and 
emergency department attendance rates for PWE in Wales 
when compared to the whole Welsh population and com-
parator group during the pandemic period (Tables 2 and S2;  
Figures 1A,C, S1, and S7).

Figures  1 and S1–S12 show the monthly variation in 
outcome rates during the pandemic period compared to 
prepandemic monthly averages. For hospital admissions, 
outpatient appointments, and emergency department and 
epilepsy hospital attendances (Figure 1A–D), there are no-
ticeable reductions around the time of the first and second 
“waves” of COVID- 19 in Wales (April 2020 and January 
2021).

The supplementary figures show changes in outcome 
rates for our subgroup analysis (children, older adults, 
those with ID, and those living in the two most deprived 
quintiles). The subgroup results are broadly comparable to 
the whole epilepsy group. However, children had greater 
reductions in all hospital visits, hospital visits because of 
epilepsy, and emergency department visits during the pan-
demic (Figures S2, S8, and S11). PWE with ID also seemed 
to have greater reductions in emergency department visits 
during the pandemic period (Figure S8).

All- cause deaths for PWE did not increase significantly 
during the pandemic, and all- cause deaths excluding 
COVID deaths for PWE reduced during the pandemic. 
This contrasted to all- cause deaths for the comparator 
group and whole Welsh population, which increased 
during the pandemic (but deaths excluding COVID for 
the comparator group and whole Welsh population did 
not increase).

Deaths associated with epilepsy (deaths where epilepsy 
was mentioned on the death certificate) increased during 
the pandemic period for PWE, even when COVID deaths 
were excluded (Table 2). This was also the case in our sub-
group analysis for older people, those with ID, and those 
living in the two most deprived quintiles (Figure 3). There 
were no deaths in children, and so we did not perform 
subgroup analysis in this group.

Figure  2 compares the monthly death rates for PWE 
during the pandemic and prepandemic period. Peaks in 
all deaths occurred during the first and second “waves” 
of COVID- 19 in Wales (March 2020 and January 2021). 
Although all- cause non- COVID- 19 deaths in PWE re-
mained on or below prepandemic levels throughout the 
pandemic period (Figure 2A), non- COVID- 19 deaths as-
sociated with epilepsy were higher than prepandemic lev-
els from July–November 2020 (Figure 2B).

4  |  DISCUSSION

4.1 | Main findings

In this large population- level study, of more than 27 000 
PWE, we compared health care utilization, status epilep-
ticus rates, and mortality rates for PWE during the first 
18 months of the COVID- 19 pandemic with prepandemic 
rates.

We found that PWE had approximately double the rate 
of emergency department, inpatient, and outpatient at-
tendances when compared to matched comparators and 
the whole population in the prepandemic period. This is 
probably because of the need for outpatient visits in most 
people with a chronic disease as well as hospital and emer-
gency department attendances because of breakthrough 
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seizures and problems associated with the increased co-
morbidities in PWE.

During the pandemic, there were fewer emergency 
department attendances, hospital admissions, and outpa-
tient appointments for PWE and the whole Welsh popu-
lation. The most likely explanation for this reduction in 
hospital and emergency visits during the pandemic period 
was that people seemed to be deterred from coming to 
hospital for non- COVID- 19 reasons due to both concerns 
about contracting COVID- 19 and not wanting to put a 
strain on health services. This pattern has been seen in 
other parts of the UK as well as other countries.25–28 In 
line with this, there seemed to be a greater reduction in 
hospital and emergency department attendances around 
the time of the first and second “waves” of COVID- 19 
in Wales. In the UK, as in other countries, there was a 
dramatic shift from “in- person” to “virtual” outpatient 

appointments during the pandemic. It may have been that 
many virtual appointments took place at the onset of the 
pandemic without being recorded while appropriate sys-
tems were being developed.

We have recently found that PWE were more at 
risk from hospitalization and death from COVID- 19 
in Wales6 despite higher vaccination rates, and overall 
PWE in this study had more confirmed SARS- CoV- 2 
PCR tests.17 Despite this, we found that there was a 
greater reduction in hospital admissions and emergency 
department attendances for PWE when compared to 
matched comparators during the pandemic (rate ratios 
of .70 [95% CI = .69–.72] and .78 [95% CI = .77–.70], 
respectively, in PWE and .82 [95% CI = .81–.83] and .87 
[95% CI = .86–.88] in comparators). There were also 
fewer hospital attendances specifically for epilepsy (rate 
ratio = .77, 95% CI = .73–.81). The reasons for this are 

F I G U R E  1  Graphs comparing mean monthly (A) hospital visits, (B) outpatient visits, (C) emergency hospital visits, (D) epilepsy 
hospital visits (hospital visits with epilepsy coded as the main reason for admission), (E) hospital visits with status epilepticus in the 
pandemic period (January 2020–June 2021), and (F) new epilepsy diagnoses. The corresponding monthly mean (or 2- monthly mean) is 
shown for the prepandemic period (2016–2019). The gray shading around the prepandemic lines represents the range of visits per month 
during the prepandemic years (2016–2019).
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not entirely clear. It may be that PWE were proportion-
ally more deterred from attending hospital during the 
pandemic when compared to people without epilepsy. 
PWE may have had fewer seizures outside their home 
environment during the pandemic because of social iso-
lation rules and therefore were less likely to be brought 
to hospital by unfamiliar bystanders.

PWE may also have had fewer breakthrough seizures 
during the pandemic, resulting in fewer emergency de-
partment and hospital attendances. For example, due to 
public health measures such as social isolation, greater 
attention to hand hygiene, and wearing masks, there were 
fewer bacterial respiratory and gastrointestinal infections 
during the pandemic.29,30 These are known triggers for 
breakthrough seizures.

We found no change in the overall rates of status ep-
ilepticus during the pandemic (apart from a possible 
increase during the summer of 2020; Figure  2E). If the 

underlying rates of status epilepticus were unchanged, 
then this is reassuring, as it meant that PWE in Wales were 
still attending hospital for episodes of status epilepticus 
in Wales despite an overall reduction in hospital atten-
dances. However, it is possible that there was an increase 
in underlying status epilepticus rates and proportionally 
fewer PWE attended hospital with status epilepticus given 
the overall decrease in hospital attendances during the 
pandemic.

New epilepsy diagnosis decreased during the pan-
demic (rate ratio .73, 95% CI = .68–.78). It is possible 
that this represents a real decrease in new cases of epi-
lepsy, although it more likely represents a reduction in 
new diagnoses being made. This could have been due 
to a reduction in outpatient appointments or a possible 
increase in unwitnessed seizures. There have also been 
reductions in the incidences of other diseases during 
the pandemic.31 We did not observe a “catch- up” in 

F I G U R E  2  Deaths per month per 100 000 people with epilepsy: (A) all deaths and (B) deaths associated with epilepsy (AWE). Deaths 
AWE are deaths in people with epilepsy where epilepsy is mentioned on the death certificate in any position. Prepandemic monthly mean 
rates are shown (2016–2019), and gray shading represents the range of visits per month during the prepandemic years (2016–2019). Due to 
low numbers (and potential reidentification issues), rates are presented every 2 months for deaths AWE.
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epilepsy diagnoses at the end of the pandemic period, 
although this might take a few years to notice. The im-
pact of this reduction in diagnoses might be felt in the 
next few years with potentially fewer PWE on treatment 
and having specialist care for their epilepsy. This might 
lead to increased hospital admissions and deaths, and 
health care planners should be aware of this, given the 
increased pressure on UK and other health care systems 
postpandemic.

Reassuringly, all- cause deaths for PWE (and PWE 
with ID, older PWE, and more deprived PWE) did not 
increase significantly during the pandemic, in contrast 
to the comparator group and whole Welsh population 
(Figure 3). This is despite the slightly increased risk of 
COVID- related deaths in PWE.6 All- cause deaths (ex-
cluding COVID- 19 deaths) for PWE (and the whole 
Welsh population) reduced during the pandemic. This 
reduction in non- COVID- 19 deaths during the pandemic 
has been found in other (but not all) populations.32–34 
Possible reasons for this include some “COVID- 19 
deaths” being due to other causes but having incidental 
COVID- 19 or COVID- 19 recorded on death certificates 
(particularly with increased immunity toward the end 
of the pandemic); people who would have died from 

other causes dying earlier from COVID- 19; and a reduc-
tion in infections normally associated with deaths such 
as influenza.29,30,32

Deaths associated with epilepsy (DAE), where ep-
ilepsy was recorded on the death certificate, increased 
slightly for PWE (and PWE with ID, older PWE, and 
more deprived PWE), even when COVID- 19 deaths were 
excluded. The rate ratios for DAE were not significantly 
different between PWE with ID, older PWE and more 
deprived PWE. The increase in DAE could have been be-
cause of more deaths directly related to epilepsy such 
as trauma and sudden unexpected death in epilepsy 
(SUDEP) or because PWE were having more seizures 
around the time of death. Changes in the death registra-
tion process or heightened awareness of seizures during 
the pandemic might have made it more likely that epi-
lepsy was recorded on death certificates. It is also possi-
ble that health care changes during the pandemic may 
have contributed to this change, amplifying preexisting 
health care shortfalls for PWE.

It is important to note that even though DAE increased 
slightly, they still accounted for the minority of deaths in 
PWE during the pandemic (.43 deaths/month/1000 PWE 
compared with 2.14 deaths/month/1000 PWE overall).

F I G U R E  3  Rate ratios of deaths in the pandemic (January 2020–June 2021) versus prepandemic (2016–2019) period. The bars indicate 
95% confidence intervals (CIs). (A) All deaths in people with epilepsy. (B) Deaths in people with epilepsy where epilepsy is mentioned in any 
position on the death certificate (deaths associated with epilepsy). Deprived = people living in the two most deprived quintiles as measured 
by the Welsh Index of Multiple Deprivation. C19, coronavirus disease 2019.
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4.2 | Comparison with other studies

Other studies have found similar results. In Ontario, 
Canada, there was a decrease in hospitalizations, emer-
gency department attendances, and outpatient attend-
ances during the first year of the pandemic (March 
2020–March 2021) for seven ambulatory care sensitive 
conditions including epilepsy.35 Across all age groups in 
the USA, there was a reduction in emergency department 
visits for seizures and/or epilepsy.36 There was a signifi-
cant reduction in emergency department visits and an 
increase in all- cause mortality for PWE in Hong Kong in 
2020.37 A study using routinely collected data in a region 
of Scotland, UK, included 4285 PWE during the pandemic 
until November 2021.38 The authors found a reduction in 
overall, as well as epilepsy- related, mortality, emergency 
department, and hospital attendances.38

In a smaller, previous study (pandemic period up 
until the end of 2020), specifically looking at mortal-
ity, we found no significant change in overall mortality 
for PWE but an increase in deaths associated with epi-
lepsy.18 A population study of mortality in Scotland, UK 
up until the end of 2020 did not find an overall increase 
in deaths associated with epilepsy but found a small in-
crease in deaths associated with epilepsy in women in 
2020.39

4.3 | Strengths

We have performed one of the largest population- level 
studies of health care utilization and mortality in PWE 
during the COVID- 19 pandemic, including more than 
27 000 PWE, covering the first 15 months of the pandemic 
(including both largest waves). We have used a previously 
validated method of epilepsy- case ascertainment and used 
a large age- , sex- , and deprivation- matched comparator 
group as well as being able to compare to prepandemic 
data. We have also specifically measured rates of status 
epilepticus at a population level.

4.4 | Weaknesses

We have not accounted for temporal or geographical vari-
ation in COVID- 19 prevalence or circulating variants or 
health care provision. Although our comparator group was 
matched for age, sex, and deprivation, we did not match 
for comorbidities in this group. We could not account for 
the increased virtual contact with PWE that was being 
made, particularly at the beginning of the pandemic. We 
did not specifically measure causes of death and could not 
specifically measure SUDEP using the routinely collected 

data in this study. SUDEP is also poorly recorded in death 
certificate data in the UK. We also did not measure im-
portant outcome measures for PWE such as quality of 
life, mental health, and seizure frequency that could have 
changed during the pandemic.

Our prespecified study end point was the end of June 
2021. At this time, the COVID- 19 pandemic was ongo-
ing, although increased immunity, due to vaccination 
and previous infections, and a greater range of available 
COVID- 19 treatments were reducing the effect of the 
pandemic.

4.5 | Conclusions

Hospital admissions, emergency department attendances, 
and outpatient attendances fell significantly for PWE in 
Wales during the COVID- 19 pandemic. There were also 
significantly fewer new diagnoses of epilepsy. Although 
all- cause mortality for PWE did not increase and there 
was reduction in non- COVID- 19 deaths, there was a slight 
increase of epilepsy- associated deaths. With increasing 
strain on health care services in the postpandemic re-
covery period, these findings could have implications for 
PWE, health care professionals, and health care providers.
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