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Abstract

Objectives: Patients with epilepsy have a high risk of accidents and injuries,
resulting in minimized physical activity and social withdrawal. Therefore, we
surveyed the prevalence and the types of injuries that patients with epilepsy may
endure, and the factors that may increase the risk of injuries.

Methods: In this cohort study, adult and pediatric patients diagnosed with epi-
lepsy (age>7years) and a close family member (parents/guardian) attending the
outpatient epilepsy clinics at King Fahd Medical City (Riyadh, Saudi Arabia)
were interviewed by neurologists. They reviewed the patients’ medical records
and administered a structured questionnaire to identify and compare several
variables, including injury frequency versus seizure type and seizure frequency,
number of antiseizure medications used, medication compliance, and work and
social limitations.

Results: Out of 200 patients, 86 (43%) sustained injuries during an attack of
their habitual seizures. Almost half of this group showed a tendency for recur-
rent injuries. The most common traumas were soft tissue injury (36.5%), head
injury (32%), dental injury (8.5%), burns (7%), dislocation (7%), fractures (6.5%),
and submersion (2%). Two-thirds of the patients had their injury at home. 64%
of patients who had seizures for more than 10 years sustained multiple injuries
(P = .003). Injury frequency was higher among patients with daily or monthly
seizures (P = .03). 76% of patients who suffered injuries more than twice had
generalised tonic-clonic seizures, and genetic generalised epilepsy was encoun-
tered more in injured patients (P = .02). Also, patients on polytherapy were more
likely than those on monotherapy to have an injury (P = .003).

Significance: Two-fifths of the patients reported seizure-related injuries. The
most common were soft-tissue injuries and head traumas, while homes were
the most frequent site. In addition, longer epilepsy duration, generalized tonic-
clonic seizures, and polytherapy were associated with a higher prevalence of
injuries. Therefore, injury prevention strategies should be developed for PWE,
especially for those at higher risk.
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1 | INTRODUCTION

Epilepsy is a chronic disorder and one of the most com-
mon neurological diseases that affects approximately
50 million people worldwide.' The prevalence of epilepsy
in Saudi Arabia is 6.54 per 1000, which is similar to the
prevalence described in most other societies.” Patients
with epilepsy are physically, mentally, emotionally, and
socially affected.>™

Epilepsy-related accidents cause approximately 5% of
patients with epilepsy to visit the emergency department
annually.®® Moreover, patients with epilepsy presumably
have a high risk of accidents and injuries at home, at work,
or while driving, which subsequently causes these pa-
tients to minimize physical activity and withdraw socially.
Thus, seizure-related injuries extend beyond people with
epilepsy (PWE) to affect their families, employers, and co-
workers.” The main risk is the transient loss of awareness
and abnormal tone during convulsions or interictal epilep-
tiform discharges.'® Moreover, these patients are prone to
accidents because of multiple factors such as inadequate
control of seizures, unfavorable reactions, sedative effects
of antiseizure medications, and associated physical dis-
abilities."! Related comorbidities such as learning difficul-
ties, depression, and other neuropsychiatric disorders are
also frequent in patients with epilepsy and may increase
the risk of seizure-related accidents.'

Most research worldwide has focused on the clinical
and psychosocial burden of epilepsy with less of a focus
on epilepsy accidents and injuries. The epidemiological
data on the prevalence of seizure-related injuries have also
been conflicting and diverse. Thus, the estimated preva-
lence of seizure-related injuries among PWE ranges be-
tween 0.6% and 47.3%.'%>14

In Saudi Arabia, the impact of epilepsy on physical injury
is unknown. Therefore, this study investigated the types of
injuries sustained by adult and pediatric patients with epi-
lepsy, the factors that increased the risk of injuries, and the
clinical outcomes and limitations encountered by trauma.
The aim is to improve the understanding of this popula-
tion's actual risks and challenges and identify the means to
improve the patient and family counseling effectiveness.

1.1 | Study design and participants

This cohort study was conducted at King Fahd Medical
City (Riyadh, Saudi Arabia) among patients with epilepsy

Key points

« We studied the injury type/frequency in adult
and pediatric patients with epilepsy.

+ Soft-tissue and head injuries were the most
common in patients with epilepsy.

» Most injuries were domestic, and their fre-
quency increased with epilepsy duration.

« Social withdrawal was common in patients
with frequent convulsions and traumas.

« Injuries occurred more in patients on multiple
anti-seizure medications and with a general-
ized type of convulsion.

« There is a relationship between injury risk
and more frequent seizures, where daily,
weekly, and monthly seizures correlated with a
higher frequency of injuries than less frequent
seizures.

between December 2020 and September 2021. In this
study, we included 200 patients with epilepsy. The in-
clusion criteria were 7years or older, a diagnosis of epi-
lepsy, and the participant was a patient of the pediatric
and adult epilepsy outpatient clinics at King Fahd Medical
City. After the patients or their guardians/parents agreed
to participate in this study, they were asked about seizure-
related injuries that occurred 12 months prior to the last
seizure.

1.2 | Materials and methods

The Institutional Review Board approved our institute
to survey the patients attending the outpatient epi-
lepsy clinics after obtaining their informed consent, as
the Institutional Ethical Committee required. Then,
the data were collected by interviewing participants
using a structured questionnaire and reviewing patient
charts. The patients and accompanying relatives were
interviewed using a questionnaire that gathered the fol-
lowing information: type, duration, and frequency of sei-
zures; the number of antiseizure medications used; and
medication compliance. In order to assess the physical
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injuries among patients with epilepsy, a developed semi-
structured questionnaire from the literature review was
used in this study.B"15 The responses on the question-
naire were the patients’ self-reports, or responses by the
patients’ parents/guardians, of physical injuries that
may have occurred in the previous 12 months prior to
the last seizure that they believed were seizure related.
They answered questions with “yes,” “no,” or “I do not
know.” The questionnaire was used to determine five
aspects of seizures: type of seizure-related injury, sei-
zure frequency, the location where the injury occurred,
outcomes of the injury, and seizure-related limitations.
The type of injury was determined by using predefined
options, which included eight types of injuries such as
burns (including its location and cause), submersion,
dislocations (including which joints), fracture (includ-
ing which bone), head injury, soft-tissue injury, dental
injury, and car accidents. This study defined seizure-
related physical injury as one or more reported injuries
such as abrasion, burn, dental injury, fracture and head
injury, and dislocation. The frequency of injuries was as-
sessed by asking the patients about the overall frequency
of injuries during the previous 12 months with the op-
tions of “none,” “once,” “twice,” “three times or more,”
and “unknown.”

Moreover, we asked the patients about the loca-
tion where an injury occurred, such as home, work,
driving, or other locations. The injury outcomes were
assessed by asking the patients whether their injury re-
quired hospitalization, if an injury caused lifelong or
short-term loss of functions, and whether this injury
caused the patients to be absent from school or work.
Finally, we assessed seizure-related limitations among
the patients by asking them about their ability to drive
and whether they had work or social limitations. The
answers ranged from “not bothered” to “extremely
bothered.”

2

1.3 | Statistical analysis

This study compared several variables: the frequency of
injuries to the type and frequency of seizures, number of
antiseizure medications used, medication compliance,
and work and social limitations. The data were analyzed
using statistical analysis software R (developed by Ross
Thaka and Robert Gentleman in 1993; R Foundation in
Vienna, Austria) and Minitab (developed by Barbara F.
Ryan, Thomas A. Ryan Jr., and Brian L. Joiner in 1972
at the Pennsylvania State University, State College, PA,
USA). The Pearson chi-square P-value with a 95% confi-
dence level was used to determine the significance level
of the variables.

TABLE 1
the patients

The general characteristics related to seizures among

Injured  Noninjured
Epilepsy etiology count count Pvalue
Genetic 39 34 .02*
Unknown 24 37 48
Other
Structural 23 43 1
Immune
Infection
Metabolic
Seizure type
Tonic-clonic 49 39 .001*
seizures
(generalized-
onset or focal to
bilateral)
Myoclonic seizure 4 5 92
Absence 0 3 45
Atonic 3 2 43
Focal impaired 24 47 .05
awareness
Focal aware 5 14 12
Other 1 4 .29
No. of ASMs
Monotherapy 24 55 .0036*
Polytherapy 62 59

*Statistical significance.
Abbreviation: ASMs, antiseizure medications.

2 | RESULTS

2.1 | Patients’ characteristics

Two-hundred patients with epilepsy were enrolled in this
study. The mean age was 23years (standard deviation
[SD], 14.3years; range, 7-60years), 51% of patients were
19-40years old, and 25% were 13-18years old. Moreover,
54.5% of patients were males, and 45.5% were females.
Furthermore, 139 (70%) patients were adults, and 61 (30%)
patients were children. Forty-six percent of the patients
were single, and 20% were married. Thirty-one percent of
the sample were children. With regard to the educational
level of the participants, 27% had graduated from high
school, and 26% had a bachelor's degree. The etiology of
epilepsy was as follows: 33% of patients had symptomatic
epilepsy (11.5%, injured group; 21.5%, noninjured group),
36.5% of patients had genetic generalized epilepsy (19.5%,
injured; 17%, noninjured), and 30.5% of patients had sei-
zures of unknown etiology (12%, injured; 18.5%, nonin-
jured) (Table 1). The duration of epilepsy was <1year in
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5% of patients, 1-5years in 34% of patients, 6-10years in
28% of patients, and >10years in 34% of patients. The fre-
quency of seizures during the previous year was monthly
in 33% of patients and daily in 17% of patients; however,
26% were seizure-free during the last year.

Based on the seizure classification, 105 (53%) patients
had generalized seizures; of these patients, 44% had gen-
eralized tonic—clonic or focal to bilateral tonic-clonic
seizures, 5% had myoclonic seizures, 2.5% had atonic sei-
zures, and 1.5% had typical absence seizures. However,
90 (46%) patients had focal seizures (36%, focal impaired
awareness seizures; 10%, focal aware seizures). About
antiseizure drug use, 79 (39.5%) patients were on mono-
therapy (32%, injured; 48%, noninjured) and 121 (60.5%)
patients were on two or more medications (72%, injured;
52%, noninjured) (Table 1).

2.2 | Injury prevalence and types

Among 200 patients, 86 (43%) patients sustained injuries
during an attack of their habitual seizures: 18 (21%) pa-
tients were children and 68 (79%) patients were adults. In
addition, 44 (51%) patients (43% adult and 8% pediatric
patients) sustained an injury at least once; 11 (13%) pa-
tients (7% adult; 6% pediatric patients) sustained an injury
two times; and 31 (36%) patients (29%, adult; 7%, pedi-
atric patients) sustained an injury three times or more
(Figure 1).

The most common traumas were soft-tissue injury
(36.5%) and head injury (32%). Other injury types were
dental injuries (8.5% of patients), burns (7%), and dis-
location (7%). Moreover, 6.5% of patients experienced
fractures, and 2% of patients experienced submersion.
Among the adult patients, 43% responded that they drive,
and 8% responded that they were involved in traffic ac-
cidents (Figure 2). Most patients (70%) had accidents at
home (i.e., domestic trauma), whereas 16% had accidents

in other locations such as streets, school, or work, and 7%
had accidents while driving (Figure 3).

2.3 | Factors associated with
physical injury

1. The injury frequency was low among patients who had
seizures for <lyear (P <.001): 78% of these patients
did not sustain any injury. However, 64% of patients
who had seizures for >10years reported sustaining
multiple injuries (P =.003).

2. Seizure frequency was monthly in 33% of patients (38%,
injured; 46%, noninjured), weekly in 13% of patients
(13%, injured; 20%, noninjured), and daily in 17% of pa-
tients (23%, injured; 20%, noninjured). However, 26% of
patients (19% injured; 46% noninjured) had not experi-
enced seizures for >1year. Injury frequency was higher
among patients with daily and monthly convulsions
than those with annual seizures or who were seizure-
free for >1year (P =.03).

3. We also found that 76% of patients who sustained in-
juries more than twice had generalized tonic—clonic
seizures or focal to bilateral tonic-clonic seizures,
whereas 27% of patients who sustained an injury only
once had focal impaired awareness seizures.

4. Using chi-square analysis, 56%-60% of patients with
generalized tonic—clonic seizures or focal to bilateral
tonic—clonic seizures sustained injuries (P <.001).
However, 74% of patients who had focal aware sei-
zures did not sustain any injury. Most (44%) surveyed
patients denied experiencing an aura before their sei-
zures, whereas a smaller proportion (26%) always
sensed a warning in advance. We could not find an
association between aura and trauma or between aura
and a higher incidence of injuries.

5. A chi-square test of independence was performed to
examine the relation between injury and the number

Distribution frequency of injuries among
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TABLE 2 Factors associated with physical injury: The number of antiseizure medications and frequency of seizures
No. of ASMs Injured Noninjured Sz frequency Injured Noninjured
Monotherapy 24 55 Daily 2 5
Weekly 1 5
Monthly 7 18
Annually 6 3
Seizure-free for more than a year 10 22
Two or more drugs (polytherapy) 62 59 Daily 19 9
Weekly 10 8
Monthly 25 13
Annually 4 13
Seizure-free for more than a year 14
*Significant value.

Abbreviation: ASMs, antiseizure medications.

of antiseizure medications. Sixty-nine percent of pa-
tients on a single medication did not sustain any inju-
ries, whereas 51% of patients on polytherapy sustained

Histogram chart of the

The graph illustrates

P-value
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injuries. The relation between these variables was
significant (P =.0036). The patients on polytherapy
were more likely than those on monotherapy to have
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an injury. However, the patients on polytherapy ex-
perienced more daily and monthly seizures (P =.04),
which could be the reason for the increased tendency
to have injuries in this group (Table 2).

6. Moreover, medication compliance was not correlated
with injury frequency. Eighty-four percent of patients
strictly adhered to antiseizure medications, whereas
11% missed some doses and 3% had poor adherence.

7. Moreover, our data revealed that 81.5% of male pa-
tients had at least one injury, whereas 93.8% of female
patients had injuries. No relationship existed between
injury versus no injury and sex (P =.395) or between
injury frequency and sex (P =.54).

8. The results indicated that genetic generalized epilepsy
is more common in patients with seizure-related injury
than in noninjured groups (P =.02) (Table 1).

9. Fifty percent of injuries were reported by patients 19-
40years old, whereas 24% of injuries were reported in
children <12years old.

2.4 | Counseling of patients
with epilepsy

Seizure triggers such as poor compliance with antiseizure
medications, sleep deprivation, and stress are part of the
counseling process for patients with epilepsy during regu-
lar outpatient visits. The patients and their attending fam-
ily members were asked whether they were counseled in
previous clinic visits to the epilepsy clinic. Seventy-six per-
cent of patients had received counseling about various as-
pects of seizures, including medication compliance, stress,
and fatigue. In addition, 23% of patients were counseled
about epilepsy precautions such as avoiding taking baths
and taking showers instead, avoiding driving unless the
patient is seizure-free for at least 6 months, and avoiding
using sharp objects such as knives.

3 | DISCUSSION

In this study, we surveyed the injuries that adult and pedi-
atric patients with epilepsy may endure, the factors that
may increase the risk of injuries, the clinical outcomes,
and the limitations the patients may encounter because
of traumas. We found the most common injuries were
soft-tissue injuries and head trauma. Most injuries oc-
curred at home; injury frequency increased with increas-
ing duration of epilepsy; risk of injury was associated with
the number of antiseizure medications used, generalized
tonic—clonic seizures, and focal to bilateral tonic—clonic
seizures; and social withdrawal was common among pa-
tients with frequent convulsions and injury.

In the past several years, many studies have investi-
gated and analyzed the risk of injury among patients with
epilepsy and have categorized these accidents as “fatal”
or “nonfatal.” Examples of nonfatal accidents are frac-
tures, abrasions, mild-to-moderate contusions, and minor
burns.'®** Epilepsy-related accidents cause approxi-
mately 5% of patients with epilepsy to visit the emergency
department annually.® A widely known fact is that PWE
are at increased risk for accidental injury compared to the
general population. In contrast, conflicting reports exist
in the literature, and some reports have shown a similar
risk of injury. The contradictory results are because of sev-
eral factors such as population type used in the study, the
definition of epilepsy used in the study, the accuracy of
injury reporting, study design, and length of the observa-
tion period.

The injury data were based on the patients’ recall of
injuries sustained in the previous 12 months. Our data
revealed that 44% of interviewed patients had suffered in-
juries: 10% were children and 34% were adults. In 2002,
a European cohort study'® showed that nearly one-fourth
of patients with epilepsy experienced traumas secondary
to seizures and that the most common accidents were
contusions and wounds. Other injuries included sprains,
burns, fractures, abrasions, and brain contusions, but only
3% of patients required hospital admission.”> Our study
showed that the most common injuries in the adult and
pediatric populations were soft-tissue injuries such as con-
tusions and lacerations (36.5%). Moreover, head injuries
were one of the most documented accidents, with an inci-
dence of 32%. These injuries were more common in adults
(69%) than in children (31%). Most reported head traumas
were mild and were considered an expected outcome of
seizures.’

No significant difference was found in the seizure-
related injury between patients with focal epilepsy and
idiopathic epilepsy (IGE) despite the higher frequency
of Generalized Tonic-Clonic seizures (GTCS) in patients
with IGE.!® However, our data revealed that injuries were
more common in patients with genetic generalized epi-
lepsy than other causes of epilepsy (P =.02).

Burns was among the most severe injuries, espe-
cially domestic traumas, sustained by patients with
epilepsy.'®**** The burns occur in 38% of patients, and 5%-
10% of patients may require hospitalization.25 However,
the incidence of burns was low in our study population,
with only 7% of patients sustaining burns. Furthermore,
all patients who sustained burns were adults.

Fractures in patients with epilepsy could result from a
seizure attack or because of the side effects of antiseizure
medications.***® A previous study® demonstrated that
11% of all epilepsy-related accidents resulted in fractures
but revealed no significant difference in the frequency of
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TABLE 3 Injury outcomes in the
Distribution of . y
. .. study population
Injury outcome Count injury outcome
Lifelong effects such as permanent deficit 2 2%
Short-term loss of function 26 29%
No effect on function 58 67%
. . TABLE 4 The work and social
Injured Noninjured . .
limitations due to seizures, as reported by
Variable Count Percent Count Percent the patients
Work limitation Not bothered 13 44% 16 55%
atall
Bothered 7 86% 1 14%
Social limitation Not bothered 35 37% 59 64%
at all
Bothered 33 73% 12 27%

fractures between the epileptic and nonepileptic groups.
Antiseizure medications also affect bone metabolism and
sometimes lead to osteomalacia, increasing the risk of
fractures. In addition, some antiseizure drugs have seda-
tive effects that can cause an imbalance and subsequently
increase the risk of falls and fractures.'! However, we ob-
served that fractures were among the less common types
of traumas. Only 6.5% of our patients experienced frac-
tures, and most (99%) patients with fractures were adults.
Shoulder dislocation is another type of bone injury ob-
served in patients with epilepsy. It should be suspected if a
patient complains of pain or limitation in shoulder move-
ment after convulsions.”** Shoulder dislocation is more
frequent in patients with generalized tonic-clonic sei-
zures and prolonged generalized epilepsy.’ Only 7% of our
study population experienced dislocations; none of these
patients were children. Dental injuries were less frequent,
with an incidence of 8.5% (84% adults and 16% children),
and submersion was the least reported accident (2%).
Seizure-related accidents can occur anywhere but most
commonly happen at home, with an incidence of 7% and
11% among patients with epilepsy at 1year and 2years, re-
spectively."""'* By contrast, the incidence is only 3% and 5%
in a control group at 1year and 2years.”’Moreover, most
patients who sustain domestic traumas that necessitated
hospitalization are females.'®* These findings are consis-
tent with our study's findings, indicating that most injuries
happened at home (70%). Other common locations of in-
juries included roads (traffic accidents) and workplaces."!
Traffic accidents sometimes are underestimated because
patients with epilepsy underreport accidents.'*3
Moreover, 54% of drivers with epilepsy involved in car
crashes are unauthorized to drive.” Saudi Arabia does
not have specific regulations or laws that regulate driving

policies for patients with epilepsy. Our study showed that
approximately 26% of patients with epilepsy who drive
were involved in car crashes.

In a previous retrospective study, nearly 50% of patients
with generalized tonic—clonic seizures had major traumas
and injuries. Seizure frequency was the only independent
predictor of epilepsy-related accidents.'* Other studies"
indicate that seizure type and recurrence were the most
common risk factors for sustaining seizure-related inju-
ries. The most frequent seizure type associated with head
injuries were atonic seizures and generalized tonic-clonic
seizures.** Hospital admission is required in 1.7%-11% of
total cases of head traumas.***>3¢

Seizure frequency and type were not the only predictors
of epilepsy-related accidents in this analysis. The number
of antiseizure medications was also a potential predictor of
injury. Approximately 72% of patients with seizure-related
traumas were on polytherapy (P =.003) compared to 52%
of noninjured patients with epilepsy. However, this may
be due to a higher frequency of daily and monthly seizures
in polytherapy patients, contributing to the high incidence
of seizure-related injury (Table 2). Furthermore, injury
frequency was higher among patients with daily, weekly,
and monthly seizures than in patients who experienced
less frequent seizure attacks (P =.001). We also found that
76% of patients who sustained injuries more than twice
experienced tonic—clonic seizures (generalized onset or
focal to bilateral) as the most common type of epilepsy,
whereas 27% of patients who sustained injuries only once
had focal impaired awareness seizures (P <.001). More
than twice, patients who suffered injuries also had more
discrete traumas: 89% sustained fractures, 75% sustained
dental injuries, 58% sustained soft-tissue injuries, and 48%
sustained head injuries. Moreover, the injury frequency
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increased as the epilepsy duration increased. The inci-
dence of injury was low in patients who had epilepsy for
<lyear (P <.001), whereas 64% of the patients who had
epilepsy for >10years had sustained injuries multiple
times (P =.003). We did not find a relationship between
the type of injury and the requirement for hospitalization
or injury outcome (Table 3).

We also searched the social and work limitations
among patients with epilepsy in the adult group and
found no association between injuries and developing
work restrictions. However, 38% of patients who reported
social limitations had sustained injuries more than twice,
and 62% of patients who had no social restraint had not
suffered injuries (P =.01) (Table 4).

The treating physicians should counsel patients with epi-
lepsy about seizure-related accidents and advise them about
the required precautions to prevent traumas. In addition,
the patients should be aware of the importance of compli-
ance with antiseizure medications to keep their seizures
under control, which is an essential step to reduce the risk of
seizure-related accidents. Other guidelines included improv-
ing bone health by performing regular exercise and taking
vitamin D supplements, particularly for high-risk patients,
avoiding unsupervised bathing or cooking, and potential
falls.*® Our survey also revealed that 91% of patients with
monthly seizures were informed about sleep deprivation as a
seizure trigger. In contrast, only 56% of patients with weekly
seizures were informed about lack of sleep as a trigger.

3.1 | Limitations

We relied on the respondents’ recall of the information,
mainly trauma 12 months from the last seizure; therefore,
recollection bias could exist. Also, we could not find simi-
lar studies in Saudi Arabia or the Arab world to compare
their findings with our findings. However, our study can
be the opening step for future multicenter studies. This
study was conducted in a referral population for a limited
period. Thus, some aspects were not covered sufficiently
in this study (e.g., risk of accidental death or SUDEP).

4 | CONCLUSION

Two out of five of the participants reported physical in-
juries in our study. Soft-tissue injuries and head traumas
were the most common injuries among PWE. Moreover,
the injury frequency increased as the duration of epilepsy
increased. Most of the traumas were at home. The factors
associated with seizure-related injuries included polyther-
apy, generalised tonic-clonic seizures, and long periods of
epilepsy. Thus, we suggest developing injury prevention

strategies in PWE, especially for those at risk, and further
studies exploring social and work limitations in this popu-
lation are also needed.

ACKNOWLEDGMENTS

This work was accomplished by cooperating with the
patients with epilepsy and their families at King Fahd
Medical City (Riyadh, Saudi Arabia). Dr Hamhom and
Dr AlKharisi interviewed the patients. Dr AlDosari and
Dr Hameed revised the collected data among the adult
patients, and Dr AlOtaibi revised it among the pediatric
patients. Dr Alenizi and Dr Eskandrani helped to enter
the data.

CONFLICT OF INTEREST

There are no conflicts of interests. We confirm that we
have read the Journal's position on issues involved in ethi-
cal publication and affirm that this report is consistent
with these guidelines.

ORCID

Safiyyah Asiri = https://orcid.org/0000-0002-4480-2705
Asmaa Alenizi “* https://orcid.org/0000-0002-2100-2916
REFERENCES

1. Prilipko L. Atlas: epilepsy care in the world 2005, 2005 [cited
2022 Mar 25]. Available from: https://www.who.int/mental
health/neurology/Epilepsy_atlas_rl.pdf

2. Al Rajeh S, Awada A, Bademosi O, Ogunniyi A. The prevalence
of epilepsy and other seizure disorders in an Arab population:
a community-based study. Seizure. 2001;10:410-4. https://doi.
org/10.1053/seiz.2001.0602

3. Ngugi AK, Bottomley C, Kleinschmidt I, Sander JW, Newton
CR. Estimation of the burden of active and life-time epilepsy: a
meta-analytic approach. Epilepsia. 2010;51:883-90. https://doi.
0rg/10.1111/j.1528-1167.2009.02481.x

4. Tekle-Haimanot R, Abebe M, Gebre-Mariam A, Forsgren L,
Heijbel J, Holmgren G, et al. Community-based study of neuro-
logical disorders in rural central Ethiopia. Neuroepidemiology.
1990;9:263-77. https://doi.org/10.1159/000110783

5. Tomson T, Beghi E, Sundqvist A, Johannessen SI. Medical risks
in epilepsy: a review with focus on physical injuries, mortality,
traffic accidents and their prevention. Epilepsy Res. 2004;60:1-
16. https://doi.org/10.1016/j.eplepsyres.2004.05.004

6. Bautista RE, Glen ET, Wludyka PS, Shetty NK. Factors asso-
ciated with utilization of healthcare resources among epi-
lepsy patients. Epilepsy Res. 2008;79(2-3):120-9. https://doi.
org/10.1016/j.eplepsyres.2008.01.003

7. Hansotia P, Broste SK. The effect of epilepsy or diabetes mellitus
on the risk of automobile accidents. N Engl J Med. 1991;324:22—
6. https://doi.org/10.1056/NEJM199101033240105

8. Ryan CA, Dowling G. Drowning deaths in people with epi-
lepsy. CMAJ. 1993;148:781-874. https://pubmed.ncbi.nlm.nih.
gov/8439937/

9. van den Broek M, Beghi E, RESt-1 Group. Accidents in pa-
tients with epilepsy: types, circumstances, and complications:


https://orcid.org/0000-0002-4480-2705
https://orcid.org/0000-0002-4480-2705
https://orcid.org/0000-0002-2100-2916
https://orcid.org/0000-0002-2100-2916
https://www.who.int/mental_health/neurology/Epilepsy_atlas_r1.pdf
https://www.who.int/mental_health/neurology/Epilepsy_atlas_r1.pdf
https://doi.org/10.1053/seiz.2001.0602
https://doi.org/10.1053/seiz.2001.0602
https://doi.org/10.1111/j.1528-1167.2009.02481.x
https://doi.org/10.1111/j.1528-1167.2009.02481.x
https://doi.org/10.1159/000110783
https://doi.org/10.1016/j.eplepsyres.2004.05.004
https://doi.org/10.1016/j.eplepsyres.2008.01.003
https://doi.org/10.1016/j.eplepsyres.2008.01.003
https://doi.org/10.1056/NEJM199101033240105
https://pubmed.ncbi.nlm.nih.gov/8439937/
https://pubmed.ncbi.nlm.nih.gov/8439937/

w0 | Epilepsia Open®

10.
11.
12.

13.

14.

15.

16.
17.

18.

19.

20.

21.
22.

23.

24.

25.

ASIRI ET AL.

a European cohort study. Epilepsia. 2004;45:667-72. https://doi.
0rg/10.1111/j.0013-9580.2004.33903.x

Tellez-Zenteno J, Nguyen R. Injuries in epilepsy: a review of its
prevalence, risk factors, type of injuries and prevention. Neurol
Int. 2009;1:20. https://doi.org/10.4081/1i.2009.e20

Beghi E. Accidents and injuries in patients with epilepsy. Expert
Rev Neurother. 2009;9:291-8. https://doi.org/10.1586/14737
175.9.2.291

Sillanpdd M, Shinnar S. Long-term mortality in childhood-
onset epilepsy. N Engl J Med. 2010;363:2522-9. https://doi.
org/10.1056/NEJM0a0911610

Lawn ND, Bamlet WR, Radhakrishnan K, O'Brien PC, So EL.
Injuries due to seizures in persons with epilepsy: a population-
based study. Neurology. 2004;63:1565-70. https://doi.
0rg/10.1212/01.WNL.0000142991.14507.B5

Bellon M, Walker C, Peterson C. Seizure-related injuries and
hospitalizations: self-report data from the 2010 Australian
Epilepsy Longitudinal Survey. Epilepsy Behav. 2013;26:7-10.
https://doi.org/10.1016/j.yebeh.2012.10.019

Wirrell EC, Camfield PR, Camfield CS, Dooley JM, Gordon
KE. Accidental injury is a serious risk in children with typical
absence epilepsy. Arch Neurol. 1996;53:929-32. https://doi.
org/10.1001/archneur.1996.00550090141020

Hampton KK, Peatfield RC, Pullar T, Bodansky HJ, Walton C,
Feely M. Burns because of epilepsy. BMJ. 1988;296:1659-60.
https://doi.org/10.1136/bmj.296.6637.1659

Orlowski JP. Submersion accidents in children with epilepsy.
Arch Pediatr Adolesc Med. 1982;136:777-80. https://doi.
org/10.1001/archpedi.1982.03970450019004

Nilsson L, Tomson T, Farahmand BY, Diwan V, Persson PG.
Cause-specific mortality in epilepsy: a cohort study of more
than 9,000 patients once hospitalized for epilepsy. Epilepsia.
1997;38:1062-8. https://doi.org/10.1111/j.1528-1157.1997.tb011
94.x

Ottman R, Lipton RB, Ettinger AB, Cramer JA, Reed
ML, Morrison A, et al. Comorbidities of epilepsy: re-
sults the Epilepsy Comorbidities and Health
(EPIC) Survey. Epilepsia. 2011;52:308-15. https://doi.
0rg/10.1111/j.1528-1167.2010.02927.x

Shackleton DP, Westendorp RGJ, Trenite DG, Vandenbroucke
JP. Mortality in patients with epilepsy: 40years of follow
up in a Dutch cohort study. J Neurol Neurosurg Psychiatry.
1999;66:636-40. https://doi.org/10.1136/jnnp.66.5.636

Currie CJ, Morgan CL, Peters JR, Kerr M. The demand for hos-
pital services for patients with epilepsy. Epilepsia. 1998;39:537-
44. https://doi.org/10.1111/j.1528-1157.1998.tb01417.x

Hauser WA, Tabaddor K, Factor PR, Finer C. Seizures and head
injury in an urban community. Neurology. 1984;34:746-51.
https://doi.org/10.1212/WNL.34.6.746

Josty IC, Narayanan V, Dickson WA. Burns in patients with
epilepsy: changes in epidemiology and implications for burn
treatment and prevention. Epilepsia. 2000;41:453-6. https://doi.
org/10.1111/j.1528-1157.2000.tb00188.x

Sheth SG, Krauss G, Krumholz A, Li G. Mortality in epi-
lepsy. Neurology. 2004;63:1002-7. https://doi.org/10.1212/01.
WNL.0000138590.00074.9A7

Al Zaid EH. Prevalence of patients with epilepsy unfit to drive.
J Fam Community Med. 2019;26:51-6. https://doi.org/10.4103/
jfem JFCM_177_17

from

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

. Souverein PC, Webb DJ, Weil JG, Van Staa TP, Egberts AC. Use

of antiepileptic drugs and risk of fractures: case-control study
among patients with epilepsy. Neurology. 2006;66:1318-24.
https://doi.org/10.1212/01.wnl.0000210503.89488.88

Persson HBI, Alberts KA, Farahmand BY, Tomson
T. Risk of extremity fractures in adult outpatients
with  epilepsy. Epilepsia. 2002;43:768-72.  https://doi.
0rg/10.1046/j.1528-1157.2002.15801.x

Kruitbosch JM, Schouten EJ, Tan IY, Veendrick-Meekes MJBM,
de Vocht JWMM. Cervical spinal cord injuries in patients
with refractory epilepsy. Seizure. 2006;15:633-6. https://doi.
org/10.1016/j.seizure.2006.09.002

Berg AT, Vickrey BG, Sperling MR, Langfitt JT, Bazil CW, Shinnar
S, et al. Driving in adults with refractory localization-related
epilepsy. Multi-center study of epilepsy surgery. Neurology.
2000;54:625-30. https://doi.org/10.1212/WNL.54.3.625

Spitz MC. Injuries and death as a consequence of seizures in
people with epilepsy. Epilepsia. 1998;39:904-7. https://doi.
org/10.1111/j.1528-1157.1998.tb01189.x

Waller JA. Chronic medical conditions and traffic safety: review
of the California experience. N Engl J Med. 1965;273:1413-20.
https://doi.org/10.1056/NEIM196512232732605

Thomas S, Acton C, Nixon J, Battistutta D, Pitt WR, Clark R.
Effectiveness of bicycle helmets in preventing head injury in
children: case-control study. BMJ. 1994;308:173-6. https://doi.
org/10.1136/bm;j.308.6922.173

Maimaris C, Summer CL, Browning C, Palmer CR. Injury pat-
terns in cyclists attending an accident and emergency depart-
ment: a comparison of helmet wearers and non-wearers. BMJ.
1994;308:1537-40. https://doi.org/10.1136/bmj.308.6943.1537
Beghi E, Cornaggia C, RESt-1 Group. Morbidity and ac-
cidents in patients with epilepsy: results of a European
cohort study. Epilepsia. 2002;43:1076-83. https://doi.
0rg/10.1046/j.1528-1157.2002.18701.x

Buck D, Baker GA, Jacoby A, Smith DF, Chadwick DW.
Patients' experiences of injury as a result of epilepsy. Epilepsia.
1997;38:439-44. https://doi.org/10.1111/j.1528-1157.1997.tb017
33.x

Kirby S, Sadler RM. Injury and death as a result of sei-
zures. Epilepsia.  1995;36:25-8.  https://doi.org/10.1111/
j-1528-1157.1995.tb01660.x

SUPPORTING INFORMATION
Additional supporting information may be found in the
online version of the article at the publisher’s website.

How to cite this article: Asiri S, Al-Otaibi A, Al
Hameed M, Hamhom A, Alenizi A, Eskandrani A,
et al. Seizure-related injuries in people with epilepsy:
A cohort study from Saudi Arabia. Epilepsia Open.
2022;7:422-430. https://doi.org/10.1002/epi4.12615



https://doi.org/10.1111/j.0013-9580.2004.33903.x
https://doi.org/10.1111/j.0013-9580.2004.33903.x
https://doi.org/10.4081/ni.2009.e20
https://doi.org/10.1586/14737175.9.2.291
https://doi.org/10.1586/14737175.9.2.291
https://doi.org/10.1056/NEJMoa0911610
https://doi.org/10.1056/NEJMoa0911610
https://doi.org/10.1212/01.WNL.0000142991.14507.B5
https://doi.org/10.1212/01.WNL.0000142991.14507.B5
https://doi.org/10.1016/j.yebeh.2012.10.019
https://doi.org/10.1001/archneur.1996.00550090141020
https://doi.org/10.1001/archneur.1996.00550090141020
https://doi.org/10.1136/bmj.296.6637.1659
https://doi.org/10.1001/archpedi.1982.03970450019004
https://doi.org/10.1001/archpedi.1982.03970450019004
https://doi.org/10.1111/j.1528-1157.1997.tb01194.x
https://doi.org/10.1111/j.1528-1157.1997.tb01194.x
https://doi.org/10.1111/j.1528-1167.2010.02927.x
https://doi.org/10.1111/j.1528-1167.2010.02927.x
https://doi.org/10.1136/jnnp.66.5.636
https://doi.org/10.1111/j.1528-1157.1998.tb01417.x
https://doi.org/10.1212/WNL.34.6.746
https://doi.org/10.1111/j.1528-1157.2000.tb00188.x
https://doi.org/10.1111/j.1528-1157.2000.tb00188.x
https://doi.org/10.1212/01.WNL.0000138590.00074.9A7
https://doi.org/10.1212/01.WNL.0000138590.00074.9A7
https://doi.org/10.4103/jfcm.JFCM_177_17
https://doi.org/10.4103/jfcm.JFCM_177_17
https://doi.org/10.1212/01.wnl.0000210503.89488.88
https://doi.org/10.1046/j.1528-1157.2002.15801.x
https://doi.org/10.1046/j.1528-1157.2002.15801.x
https://doi.org/10.1016/j.seizure.2006.09.002
https://doi.org/10.1016/j.seizure.2006.09.002
https://doi.org/10.1212/WNL.54.3.625
https://doi.org/10.1111/j.1528-1157.1998.tb01189.x
https://doi.org/10.1111/j.1528-1157.1998.tb01189.x
https://doi.org/10.1056/NEJM196512232732605
https://doi.org/10.1136/bmj.308.6922.173
https://doi.org/10.1136/bmj.308.6922.173
https://doi.org/10.1136/bmj.308.6943.1537
https://doi.org/10.1046/j.1528-1157.2002.18701.x
https://doi.org/10.1046/j.1528-1157.2002.18701.x
https://doi.org/10.1111/j.1528-1157.1997.tb01733.x
https://doi.org/10.1111/j.1528-1157.1997.tb01733.x
https://doi.org/10.1111/j.1528-1157.1995.tb01660.x
https://doi.org/10.1111/j.1528-1157.1995.tb01660.x
https://doi.org/10.1002/epi4.12615

	Seizure-­related injuries in people with epilepsy: A cohort study from Saudi Arabia
	Abstract
	1|INTRODUCTION
	1.1|Study design and participants
	1.2|Materials and methods
	1.3|Statistical analysis

	2|RESULTS
	2.1|Patients' characteristics
	2.2|Injury prevalence and types
	2.3|Factors associated with physical injury
	2.4|Counseling of patients with epilepsy

	3|DISCUSSION
	3.1|Limitations

	4|CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	REFERENCES


