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Abstract

Background

There is a paucity of research on the prevalence of diagnosed as well as undiagnosed neu-
rological disorders with episodic manifestations such as epilepsy and migraine headaches
in people with severe psychiatric disorders (SPD). To the best of our knowledge, this is the
first study analyzing and comparing the prevalence of diagnosed and undiagnosed chronic
neurological disorders with episodic manifestations including epilepsy and migraine head-
ache in people with SPD.

Method

This quantitative cross-sectional survey was undertaken among 309 patients with SPD
selected by a systematic random sampling technique. The Structured Clinical Interview for
DSM-IV Axis | Disorders (SCID) was used to confirm SPD among the participants. The
International Classification of Headache Disorders (ICHD-3) and International League
Against Epilepsy (ILAE) were used to define migraine headache and epilepsy, respectively].
Risk factors for chronic neurologic disorders were explored by using logistic regression
models.

Result

In this study, the prevalence of overall neurological disorders, epilepsy, and migraine head-
ache among people with SPD were found to be 5.2% (95%CI 3.2—-8.3), 1.6% (95%CI 0.7—
3.9), and 3.9% (95%CI 2.2—-6.7), respectively. We found that a considerably higher propor-
tion of people with SPD had undiagnosed overall neurological disorder (87.5%; 14/16), epi-
lepsy (60%; 3/5), as well as migraine headaches (100%; 12/12). On the other hand, in this
study, 12.5%, 40%, and 0% of patients with overall neurologic disorder, epilepsy, and
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migraine headaches respectively were diagnosed by the professionals. Higher disability
score (WHODAS score) was associated with increased odds of having neurological disor-
ders compared with the lower WHODAS score [OR = 1.30 (95% CI 1.02—1.66)].

Conclusion

Whilst the prevalence estimates of neurological disorders with episodic manifestations
including epilepsy and migraine headache was high among people with SPD, the vast
majority of them remained undiagnosed. The diagnosis rates of those disorders were signifi-
cantly low, perhaps surprisingly zero for migraine headache. High WHODAS score was
associated with increased odds of having neurological disorders. Routine screening and
management of epilepsy and migraine headache are imperative among people with SPD.

Background

Severe psychiatric disorders (SPD) most commonly referring to the diagnosis of mental disor-
ders with a substantial impairment over multiple domains [1]. These include schizophrenia,
bipolar, schizoaffective, and depressive disorder [1]. According to the global burden of disease
(GBD), SPDs are key contributors to the global burden of disease and they are among the
major causes of morbidity and mortality worldwide [2, 3]. The prevalence estimates of SPD in
adult ranges from 4 to 6%, which shows that a notably higher proportion of adults have SPD
(4, 5].

Research evidence shows that a considerable percentage of people with SPD have comorbid
medical conditions including neurologic disorders such as epilepsy and migraine headaches
[6-9]. For example, a recent meta-analysis that assessed the prevalence of migraine headaches
among patients with bipolar disorder involving seven studies on the subject found that roughly
one-third of patients with bipolar disorder had comorbid migraine headaches (30.36%) [8].
However, the existing literature indicates that: (1) the vast majority of co-occurring medical
conditions were untreated and undertreated; (2) most of them remain undiagnosed [10]; (3)
even among those patients receiving treatment, the quality of service/care for both the comor-
bid medical condition and psychiatric disorders has been inadequate [11, 12]. Scientific evi-
dence shows that early identification and treatment of comorbid medication conditions in
patients with severe psychiatric disorders are associated with improvement in outcomes,
increased quality of life, reduced burden and cost associated with medical services, and
improved in functionality/productivity [13, 14].

Even though there are no previous studies that reported the rates of undiagnosed neuro-
logic disorders with episodic manifestation (such as epilepsy and migraine headaches) among
patients with SPD, evidence from the general population shows that the vast majority of
patients with epilepsy and migraine headache remained undiagnosed in the general commu-
nity. For example, in a recent study that assessed the prevalence of undiagnosed migraine
headaches using 15000 US households selected by a door-to-door survey, the prevalence of
undiagnosed migraine was 70% for males and 60% for females [15].

While there is a paucity of supportive epidemiologic data on the prevalence estimate of
undiagnosed neurologic disorder (epilepsy and migraine headache) among people with SPD,
it is assumed that the prevalence rates of epilepsy and migraine headache believed to be signifi-
cantly higher in patients with SPD as compared to reported prevalence rates from the general
population due to: (1) both SPD and neurologic disorders have common clinical
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manifestations which might increase the rates of undiagnosed disorders; (2) the nature of psy-
chiatric disorders (SPD) which remarkably impairs the understanding and insight of the
patients [16, 17]; (3) the reported higher prevalence rates of undiagnosed physical illness
including epilepsy and headaches (up to 80%) in people with mental illness [7, 18], suggesting
the high probability of those neurologic disorders to be undiagnosed.

To the best of our knowledge, this is the first study analyzing and comparing the prevalence
of diagnosed and undiagnosed chronic neurologic disorders with episodic manifestations
including epilepsy and migraine headache in people with SPD. The results will help to under-
stand the approximate pictures of undiagnosed disorders (epilepsy and migraine headache)
among patients with SPD and to suggest potential clinical and research recommendations.

Methods
Study design and period

This quantitative cross-sectional study was conducted among 309 patients with severe psychi-
atric disorders from May 1, 2017, to July 30, 2017. All participants were recruited from Ama-
nuel Mental Specialized Hospital, Addis Ababa, Ethiopia, which is the only specialized
psychiatry hospital in the country.

Inclusion and exclusion criteria

Participants satisfying the following criteria were included in this study: (1) adult (aged 18
years and above); (2) those patients who had a diagnosis SPD (including schizophrenia, bipo-
lar, schizoaffective, and depressive disorders). Those patients who had a severe illness at the
time of data collection (affecting communications) were excluded.

Sampling procedure

This survey is part of a comorbidity study among patients with severe psychiatric disorders in
a specialized mental health setting in central Ethiopia. Hence, the sample size has been calcu-
lated considering the prevalence of comorbid physical conditions among people with SPD
nearly 80% [7, 19]. The following assumptions were considered to calculate the sample size: (a)
95% confidence interval; (b) 80% proportion of comorbid medical conditions; (c) 30% non-
response rate. The final sample size was 320.

Participants were selected using a systematic random sampling technique. The sampling
interval (K = 11) was identified by dividing the total participants with SPD who had the fol-
low-up and treatment during the study period by total sample size. A lottery method was used
to select the first study participant, and a regular interval was used to select the remaining
participants.

Measures
Diagnosis of severe psychiatric disorders

The structured clinical interview for DSM- V-TR axis disorders (SCID) was used to ascertain
the presence of severe psychiatric disorders [20]. SCID is a validated instrument designed to
assess the diagnosis of the Diagnostic Manual of Mental Disorders Axis I disorders (DSM-IV)
(major psychiatric disorders), which is extensively used to assess those disorders in previous
studies conducted in Ethiopia [21, 22].
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Diagnosis of epilepsy

The current diagnosis of Epilepsy was identified according to the International League Against
Epilepsy (ILAE) classification of seizure criteria, a neurological condition characterized by two
or more unprovoked seizures that occurred at least 24 hours apart [23]. According to the ILAE
guideline, an epilepsy case is defined as someone with an active, recurrent (two or more) con-
dition of an epileptic seizure, which was unprovoked by an immediate cause. The same classifi-
cation and definition of epilepsy have been used in previous studies in Ethiopia [24, 25]. The
previous diagnosis of epilepsy was taken from the chart of the patients (yes/no).

Migraine headache case definition

The present case of migraine headache was defined based on the International Classification of
Headache Disorders (ICHD-3) criteria of migraine headaches with or without aura [26].
The previous diagnosis of migraine was taken from the chart of the patients (yes/no).

Screening for disability

In this study, disability was assessed using the World Health Organization Disability Assess-
ment Schedule (WHODAS-2), an instrument designed to measure functional impairment
[27]. This tool covers six domains of functioning including cognition, mobility, self-care, get-
ting along (interacting with other people), life activities, and community participation (25)
and has been validated in Ethiopia on patients with severe psychiatric disorders [28].

Sociodemographic and other factors

We used structured questionnaires to collect data on sociodemographic and clinical character-
istics such as age, marital status, educational status, ethnicity, religion sex, residence, suicide,
duration of the illness, history of hospitalizations, and relapse. Trained psychiatry profession-
als, who have adequate knowledge and experience on SCID criteria, collected data.

Definitions of terms. In the present study, overall neurological disorders represent the
presence of either epilepsy and migraine headaches in patients with SPD. Research studies sug-
gest that epilepsy and migraine headaches are the two commonest chronic neurological disor-
ders with episodic manifestations [29].

Data quality control. In this study, structured and interviewer-administered questionnaires
that have been developed in English were translated into the local language (Ambharic), and then to
check the consistency the Amharic version of the questionnaires was translated back into English.
Assessors with adequate knowledge and experience about the diagnostic statistical Manual of Men-
tal Disorders (DSM), ICHD-3, and ILAE were recruited (MSc psychiatry professionals) to assure
the quality of the data. Moreover, adequate training has been given regarding sampling procedure
or protocol, on how to complete the questionnaire, eligibility criteria, ethical issues, data collection
procedure, and the components of the questionnaire (sociodemographic and other variables), as
well as the details of the two main data collection instruments (ICHD-3 and ILAE) for the supervi-
sors and data collectors. The questionnaires have been pretested before the actual data collection
and the essential modification was undertaken. Two Supervisors followed the data collection pro-
cess and the necessary correction was made when needed. The supervisor and principal investigator
reviewed the collected data and checked for completeness and relevance each day.

Statistical analysis

Stata (version 16) was used to conduct all the statistical analysis. Descriptive statistics for the
participants were provided. Frequency/percentage was used to express categorical variables
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and mean (standards deviations) were used for continuous variables. The dependent variables
(diagnosed and undiagnosed cases of neurologic disorders i.e. epilepsy and migraine head-
ache) were measured using percentage. We conducted bivariate and multivariate logistic
regression analysis to look at the association between dependent and independent variables.
OR with 95% CI was used to measure the strength of the association and a P-value less than
0.05 was considered as statistically significant.

Ethical consideration

The study protocol was approved by Amanuel Mental Specialized Hospital (Research and
training department) —the human research and ethics committee (HREC). Informed written
consent has been obtained from every participant after a clear and detailed explanation of the
purpose, significance, objectives, harms, and benefits of participation.

Results
Sociodemographic characteristics of the participants

In this study, a total of 320 patients has been assessed for eligibility, out of which 309 (96.6%)
patients with SPD including schizophrenia (n = = 135), bipolar (n = 54), schizoaffective

(n = 28), and depressive (n = 92) disorders were included in the final analysis. The mean
(£SD) age of the participants was 36.19 (+ 10.45) years. Most of the participants were male
(65.4%) and single by marital status (65.4%). More than one-third of the participants had
attended secondary school, approximately half of the participants were Orthodox Christians
(51.47%), and more than three-fourth were from urban areas (76.05%) (Table 1).

The prevalence of neurologic disorders in patients with SPD

The overall prevalence of neurologic disorders (including epilepsy and migraine headache
combined) in our study was 5.2% (95%CI 3.2-8.3). Specifically, the prevalence was 1.6% (95%
CI0.7-3.9)) for epilepsy and 3.9% (95%CI 2.2-6.7) for migraine headaches.

Additionally, the prevalence of comorbid migraine headache among epileptic patients was
20%, whereas the prevalence of comorbid epilepsy among migraine headache patients was
8.3%. We also found that 0.3% of patients with SPD had both epilepsy and migraine headache.

The prevalence of diagnosed and undiagnosed neurological disorders in
patients with SPD

The prevalence of undiagnosed neurological disorders was 4.5% among the total participants
and 87.5% of those participants with neurological disorders. Likewise, the prevalence of undi-
agnosed epilepsy was 1% among the total patients and 60% in patients with epilepsy.
Regarding migraine headache, the prevalence of undiagnosed migraine headache was 3.9%
of the total participants and 100% in patients with migraine headaches (Table 2).
On the other hand, in this study, 12.5%, 40%, and 0% of patients with overall neurologic
disorder, epilepsy, and migraine headaches respectively were diagnosed by the professionals.

Factors associated with undiagnosed neurological disorders in patients
with SPD

Multivariable logistic regression analysis revealed that none of the socio-demographic and
clinical characteristics of participants included in the model were found to be associated with
undiagnosed neurological disorders in patients with SPD. Higher WHODAS score, however,
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Table 1. Sociodemographic characteristics of the participants with severe psychiatric disorders in Addis Ababa,
Ethiopia (n = 309).

Characteristics Frequency Percentage
Sex
Male 202 65.37
Female 107 34.63
Age
30 or less 110 35.6
30 to 40 106 343
41 and more 93 30.1
Educational status
Uneducated 30 9.71
Primary 103 33.33
Secondary 118 38.19
Higher 58 18.77
Religion
Muslim 87 28.16
Orthodox 157 51.46
Protestant 57 18.54
Others 6 1.94
Marital status
Single 202 65.37
Married 74 23.95
Divorcee/widowed 33 10.68
Ethnicity
Ambhara 95 30.74
Oromo 91 29.45
Gurage 82 26.54
Others 41 13.27
Residence
Urban 235 76.05
Rural 74 29.95
SPD type
Schizophrenia 135 43.69
Bipolar disorder 92 29.77
Depressive disorder 54 17.48
Schizoaffective disorders 28 9.06
Catatonia
No catatonia 248 80.26
Catatonia 61 19.74
Psychosis
No psychosis 44 14.24
psychosis 265 85.76
History of relapse
Relapsed 226 73.14
No relapse 83 26.86
History of admission
Admission 196 63.42
No admission 113 36.57

https://doi.org/10.1371/journal.pone.0241581.t001
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Table 2. The prevalence of undiagnosed neurologic disorders among patients with severe mental disorders in central Ethiopia, n = 309.

Disorder Chart diagnosis, n (%) | Real diagnosis, n (%) | Undiagnosed disorder from the total, n Undiagnosed disorder from the cases, n
(%) (%)

Opverall neurologic 2 (0.65) 16 (5.18) 14 (4.53) 14 (87.50)

disorders

Epilepsy 2 (0.65) 5(1.62) 3 (0.97%) 3 (60.00)

Migraine headache 0 (0.00) 12 (3.88) 12 (3.88) 12 (100)

Key: Chart diagnosis indicates the diagnosis of the patient taken from the chart, while real diagnosis indicates the current diagnosis of the patient according to the

assessors (tools used).

https://doi.org/10.1371/journal.pone.0241581.t002

was associated with increased odds of having neurological disorders when compared with the
lower WHODAS score [OR = 1.30 (95% CI 1.02-1.66)] (Table 3).

Discussion

Main findings

To the best of our knowledge, this is the first study that examined the epidemiology of diag-
nosed and undiagnosed neurological disorders, including epilepsy and migraine headache in
patients with severe psychiatric disorders in a specialized psychiatric setting. Our results indi-
cated that a considerable proportion of people with severe psychiatric disorders had diagnosed
and undiagnosed neurological disorders. The highest prevalence estimate of undiagnosed dis-
order was observed for migraine headache (100%) followed by overall neurological disorders
(87.5%) and epilepsy (60%). Our findings suggest that routine screening and intervention for
neurological disorders should be considered in people with SPD.

The prevalence and associated factors of neurological disorders in people
with SPD

The prevalence of neurological disorders including epilepsy and migraine headache in this
study were found to be much higher than the reported global prevalence of those disorders in
the general population [24, 30-35]. For instance, a recent meta-analysis including 197 preva-
lence studies conducted across the globe revealed that the lifetime prevalence of epilepsy in the
general community was 7.6 per 1000 population [36], which is considerably lower than the
reported prevalence epilepsy among patients with severe psychiatric disorders(16.2 per 1000
population) in the current study. A recent meta-analysis conducted in Ethiopia reported that
the prevalence of epilepsy in the general community was 5.2 per 1000 population) [35]. Our
result was 3.12 times higher than this reported prevalence. There are wide ranges of explana-
tions for higher prevalence rates of epilepsy among people with severe psychiatric disorders.
One of the possible explanations is that these disorders might have shared genetic factors. For
example, a recent genetic study by Lopez et.al found that epilepsy and bipolar disorders have a
common genetic abnormality [37]. The above study revealed that abnormalities in
ANK3-coded proteins in the brain (lower amount of ANK3 type proteins) in these disorders,
which is responsible for increasing output (excitation) and holding back out (inhibitions) [37].
Additionally, epidemiologic evidence demonstrates that these two disorders have been treated
by the same drugs including sodium valproate (VPA) and carbamazepine (CBZ), which are
effective drugs for both disorders, indicating some underlying common pathways across these
disorders [38]. Similarly, a genetic-based study conducted in the USA revealed that epilepsy
and schizophrenia have a shared genetic abnormality including abnormal development of the
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Table 3. Factors associated with neurologic disorders in people with severe mental disorders, Addis Ababa, Ethiopia.

Characteristics

Gender
Female

Male

Age

<35

> 35
Residence
Urban

Rural

Marital status
Single
Married
Divorce/widowed
Catatonia

No catatonia
Catatonia
Psychosis

No psychosis
Psychosis

Neurologic disorders

Yes

10

10

15

10

2
14

Misdiagnosed severe psychiatric disorder

Correct diagnosis

Misdiagnosis

Relapse

Relapsed

No relapse

Admission
Admission

No admission

WHODAS score

13
3

13

* Significant association (p-value < 0.05).

https://doi.org/10.1371/journal.pone.0241581.t003

Crude odds ratio (95%CI) Adjusted odds ratio (95%CI)

No

101 1.14 (0.40-3.23) 1.01 (0.33-3.08)
192 1 1

135 1 1

158 1.42 (0.50-4.02) 1.34(0.34-3.35)
220 1 1

73 0.20 (0.26-1.55) 0.19 (0.02-1.60)
192 1 1

71 0.81 (0.21-3.03) 1.07 (0.27-4.28)
30 1.92 (0.50-7.34) 2.37(0.53-10.59)
237 1 1

56 2.56 (0.64-5.76) 1.85 (0.59-5.87)
14 1 1

251 1.17 (0.26-5.34) 1.07 (0.21-5.53)
175 1 1

118 0.34 (0.09-1.23) 0.31 (0.08-1.15)
23 1.63 (0.45-5.86) 1.38 (0.35-5.47)
80 1 1

185 1.28 (0.43-3.79) 1.03(0.31-3.42)
108 1 1

1.21 (1.00-1.51) 1.30 (1.02-1.66)"

brain and nervous system [39, 40]. Likewise, the existing scientific evidence indicates that
depression and epilepsy have a shared genetic abnormity responsible for causing these disor-
ders [41]. The other possible explanation for the higher prevalence rates of epilepsy among
people with severe psychiatric disorders is having underlying common neurotransmitter
abnormalities (neurochemical underpinnings) [42].

Regarding the prevalence of migraine headache, although we did not found previous stud-
ies concerning migraine headache among patients with overall severe psychiatric disorders
(including schizophrenia, bipolar, schizoaffective, and depressive disorders combined), there
are several studies conducted in specific categories of disorders. For example, a recent meta-
analysis of seven studies on the subject showed that the prevalence of migraine headache
among patients with bipolar disorders was 30.36% [8], which was significantly higher than the
reported prevalence in the current study on severe mental disorders (3.88%). Another study
that assessed the prevalence of migraine headache among schizophrenia patients found a
remarkably lower prevalence (2%) [43] when compared with the prevalence in this study. The
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prevalence of migraine headache in the current study was more than 2 times higher than the
reported prevalence in the general population, according to the global burden of disease study
in 2016 (1.8%) [44]. The highest prevalence of migraine headache among patients with severe
psychiatric disorders could be due to common genetic as well as environmental factors respon-
sible for both migraine headache and severe psychiatric disorders [45, 46].

As for the associated factors, in this study, disability was associated with the diagnosis of
neurological disorders. After adjusting all the potential confounders, greater disability (the
highest WHODAS score) was associated with increased odds of having neurological disorders
when compared with lower disability (the lower WHODAS score) [OR = 1.30 (95% CI 1.02-
1.66)]. Consistent with our finding a recent study found a significant and positive association
between greater disability and increased risks of depression [47].

The prevalence of undiagnosed neurological disorders diseases in people
with SPD

In the current study, approximately nine out of ten (87.5%) participants with neurologic disor-
ders were undiagnosed among people with SPD. For specific disorders, the rate of undiag-
nosed disorder was relatively higher for migraine headaches (100%) followed by epilepsy
(60%), which were remarkably higher than the reported prevalence rates in the general popula-
tion. For example, in a recent study that assessed the prevalence of undiagnosed migraine
headache in the US revealed that the prevalence of undiagnosed migraine was 70% for males
and 60% for females [15], which is remarkably lower than the reported magnitude in the cur-
rent study (100%).

The possible reason for higher rates of undiagnosed neurological disorders (migraine head-
ache and epilepsy) might be due to a significant overlap between symptoms of severe psychiat-
ric disorder and neurological disorders. For instance, a study conducted by Moeno et.al found
that more than one fourth (25.4%) of patients with major depressive disorders visited a pri-
mary care setting with a chief complaint of headache [48]. Similarly, a case-control study con-
ducted by Marlow et.al reported that 32% of patients who reported headaches as the main
symptoms were diagnosed with major depressive disorders [49]. More recently, a cross-sec-
tional study that evaluated headache and schizophrenia revealed that 57% of patients with
schizophrenia had an overlapping headache as a clinical presentation [50]. More recently, a
cross-sectional study that evaluated headache and schizophrenia revealed that 57% of patients
with schizophrenia had overlapping headaches as a clinical presentation [51, 52].

Likewise, a significant proportion of patients with epilepsy have overlapping psychiatric symp-
toms [53, 54], which might partly explain the higher levels of undiagnosed epileptic cases in
patients with severe psychiatric disorders. The other possible reason for the observed higher rates
of undiagnosed neurological cases could be due to the severity of the psychiatric disorders, which
impairs the insight of the patients to adequately understand and report their complaints. Comple-
menting this, a cross-sectional study that has assessed insight in patients with schizophrenia
found that 50-60% of patients lack insight (either partially or completely) into their mental disor-
ders [55]. Similarly, epidemiologic data shows that a significant proportion of patients with
depressive and bipolar disorders have a lack of insight into their disorder [56, 57]. The skills,
training as well as knowledge of the psychiatry professionals about those neurological disorders
might be the other possible reasons for higher prevalence rates of undiagnosed disorders.

Recommendations for future research and clinical practice

This study has some implications for future clinical practice and research: (1) we found that
rates of undiagnosed neurological disorders are significantly high but the estimates for the
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distinct categories SPD are not explored because of a small number of study participants for
the specific disorder, indicating the need for future studies addressing these gaps. (2) This
study found a higher prevalence of undiagnosed neurological disorders when compared with
the reported prevalence in the general population, which needs future robust studies regarding
the potential reasons for the discrepancies. (3) Training and strategies (including continuous
medical education (CME)) to increase awareness of the neurological disorders, as well as the
misdiagnosis rates for the psychiatric professionals, is warranted. (4) Routine screening and
intervention for neurological disorders should be considered in people with SPD. (5) Future
studies on the underlying factors for the higher rates of misdiagnosis are needed.

Strengths and limitations

This study has several strengths to note: (1) It is the first study analyzing and comparing the
prevalence estimates of undiagnosed neurological disorders among people with SPD; (2)
severe psychiatric disorders were confirmed by a standard and diagnostic instrument (SCID).
(3) We have used a standard instrument to ascertain severe psychiatric disorders. (4) Epilepsy
and migraine headache were defined based on standard measuring tools. However, this study
has some potential shortcomings that should be noted: First, factors associated with neurologi-
cal disorders may not imply causality as the study design was cross-sectional. Secondly, the use
of chart records for diagnosis of neurological disorders might underestimate the diagnosed
cases since some previous diagnoses may not be documented. Thirdly, the small number of
participants (sample) should be considered in interpreting the results especially for the esti-
mates of the specific disorders such as epilepsy and migraine headache. Also, future studies
addressing this limitation are warranted.

Conclusion

In summary, this study showed that a significant proportion of people with SPD had neurolog-
ical disorders including epilepsy and migraine headache. The highest prevalence estimate of
undiagnosed disorder was observed for migraine headache followed by overall neurological
disorders and epilepsy. Our findings suggest that routine screening and intervention for neu-
rological disorders should be considered in people with SPD. Training and strategies to
increase awareness of neurological disorders, as well as the misdiagnosis rates for psychiatric
professionals, are warranted. Future longitudinal studies with adequate sample size are needed
to identify the factors associated with undiagnosed neurological disorders particularly focusing
on the specific disorders.

Supporting information

S1 File.
(XLS)

Acknowledgments

We are very grateful to the study participants for their cooperation in providing the necessary
information and giving us their precious time.

Author Contributions

Conceptualization: Getinet Ayano.

PLOS ONE | https://doi.org/10.1371/journal.pone.0241581 November 20, 2020 10/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0241581.s001
https://doi.org/10.1371/journal.pone.0241581

PLOS ONE

Diagnosed and undiagnosed epilepsy and migraine headache in people with sevee psychiatric disorders

Data curation: Getinet Ayano, Zegeye Yohannes, Kibrom Haile, Mikias Tulu, Melat Solomon,
Getahun Hibdye.

Formal analysis: Getinet Ayano.
Funding acquisition: Getinet Ayano.

Investigation: Getinet Ayano, Sileshi Demelash, Zegeye Yohannes, Kibrom Haile, Light Tse-
gay, Abel Tesfaye, Kelemua Haile, Mikias Tulu, Belachew Tsegaye, Melat Solomon, Geta-
hun Hibdye, Dawit Assefa, Berihun Assefa Dachew.

Methodology: Getinet Ayano, Sileshi Demelash, Kibrom Haile, Light Tsegay, Abel Tesfaye,
Kelemua Haile, Mikias Tulu, Belachew Tsegaye, Melat Solomon, Getahun Hibdye, Dawit
Assefa, Berihun Assefa Dachew.

Project administration: Getinet Ayano, Mikias Tulu.
Resources: Getinet Ayano, Zegeye Yohannes, Kibrom Haile.
Software: Getinet Ayano.

Supervision: Getinet Ayano, Zegeye Yohannes, Kibrom Haile, Kelemua Haile, Mikias Tulu,
Belachew Tsegaye, Dawit Assefa.

Validation: Getinet Ayano, Mikias Tulu, Berihun Assefa Dachew.
Visualization: Getinet Ayano, Kibrom Haile, Abel Tesfaye.
Writing - original draft: Getinet Ayano.

Writing - review & editing: Getinet Ayano, Sileshi Demelash, Zegeye Yohannes, Kibrom
Haile, Light Tsegay, Abel Tesfaye, Kelemua Haile, Mikias Tulu, Belachew Tsegaye, Melat
Solomon, Getahun Hibdye, Dawit Assefa, Berihun Assefa Dachew.

References

1. Saraceno B, van Ommeren M, Batniji R, Cohen A, Gureje O, Mahoney J, et al: Barriers to improvement
of mental health services in low-income and middle-income countries. Lancet (London, England) 2007,
370(9593):1164—1174. https://doi.org/10.1016/S0140-6736(07)61263-X PMID: 17804061

2. Murray CJ, Lopez AD: Global mortality, disability, and the contribution of risk factors: Global Burden of
Disease Study. Lancet (London, England) 1997, 349(9063):1436—1442.

3. Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, et al: Disability-adjusted life years
(DALYs) for 291 diseases and injuries in 21 regions, 1990-2010: a systematic analysis for the Global
Burden of Disease Study 2010. Lancet2012, 380(9859):2197—-2223. https://doi.org/10.1016/S0140-
6736(12)61689-4 PMID: 23245608

4. Epstein J: Serious mental iliness and its co-occurrence with substance use disorders, 2002: Depart-
ment of Health and Human Services, Substance Abuse and Mental Health ... .; 2004.

5. Abuse SJSA, Administration MHS: Mental Health Services Administration. Key substance use and
mental health indicators in the United States: Results from the 2016 National Survey on Drug Use and
Health (HHS Publication No. SMA 17-5044, NSDUH Series H-52). Rockville, MD: Center for Behav-
ioral Health Statistics and Quality. 2017.

6. Zolezzi M, Abdulrhim S, Isleem N, Zahrah F, Eltorki Y: Medical comorbidities in patients with serious
mental iliness: a retrospective study of mental health patients attending an outpatient clinic in Qatar.
Neuropsychiatr Dis Treat2017, 13:2411-2418. hitps://doi.org/10.2147/NDT.S141448 PMID:
28979128

7. Ayano G: Co-occurring medical and substance use disorders in patients with schizophrenia: a system-
atic review. International Journal of Mental Health 2019, 48(1):62-76.

8. LeoRJ, Singh J: Migraine headache and bipolar disorder comorbidity: A systematic review of the litera-
ture and clinical implications. Scandinavian journal of pain2016, 11:136—145. https://doi.org/10.1016/j.
sjpain.2015.12.002 PMID: 28850455

PLOS ONE | https://doi.org/10.1371/journal.pone.0241581 November 20, 2020 11/14


https://doi.org/10.1016/S0140-6736%2807%2961263-X
http://www.ncbi.nlm.nih.gov/pubmed/17804061
https://doi.org/10.1016/S0140-6736%2812%2961689-4
https://doi.org/10.1016/S0140-6736%2812%2961689-4
http://www.ncbi.nlm.nih.gov/pubmed/23245608
https://doi.org/10.2147/NDT.S141448
http://www.ncbi.nlm.nih.gov/pubmed/28979128
https://doi.org/10.1016/j.sjpain.2015.12.002
https://doi.org/10.1016/j.sjpain.2015.12.002
http://www.ncbi.nlm.nih.gov/pubmed/28850455
https://doi.org/10.1371/journal.pone.0241581

PLOS ONE

Diagnosed and undiagnosed epilepsy and migraine headache in people with sevee psychiatric disorders

10.

11.

12

13.
14.

15.

16.

17.

18.
19.

20.

21.

22,

23.

24,

25.

26.
27.

28.

29.

30.

Beletsky V, Mirsattari SM: Epilepsy, mental health disorder, or both? Epilepsy Res Treat2012,
2012:163731-163731. https://doi.org/10.1155/2012/163731 PMID: 22934158

Ayano G, Haile K, Tesfaye A, Haile K, Demelash S, Tulu M, et al: Undiagnosed HIV, hepatitis B, and
hepatitis C infections in people with severe psychiatric disorders in Ethiopia. BMC Infectious Diseases
2020, 20(1):180. https://doi.org/10.1186/s12879-020-4907-1 PMID: 32106864

Druss BG, Bornemann TH: Improving health and health care for persons with serious mental illness:
the window for US federal policy change. Jama 2010, 303(19):1972—1973. https://doi.org/10.1001/
jama.2010.615 PMID: 20483975

Wang PS, Demler O, Kessler RC: Adequacy of treatment for serious mental iliness in the United States.
American journal of public health 2002, 92(1):92-98. https://doi.org/10.2105/ajph.92.1.92 PMID:
11772769

Goodell S, Druss BG, Walker ER, Mat MURWJFP: Mental disorders and medical comorbidity. 2011.

Mclintyre RS, Konarski JZ, Soczynska JK, Wilkins K, Panjwani G, Bouffard B, et al: Medical comorbidity
in bipolar disorder: implications for functional outcomes and health service utilization. 2006, 57
(8):1140-1144.

Lipton RB, Stewart WF, Celentano DD, Reed ML: Undiagnosed migraine headaches. A comparison of
symptom-based and reported physician diagnosis. Archives of internal medicine 1992, 152(6):1273—
1278. https://doi.org/10.1001/archinte.152.6.1273 PMID: 1599358

Kim YT, Lee K-U, Lee SJ: Deficit in decision-making in chronic, stable schizophrenia: from a reward
and punishment perspective. Psychiatry Investig 2009, 6(1):26-33. https://doi.org/10.4306/pi.2009.6.
1.26 PMID: 20046370

Mason L, O’Sullivan N, Montaldi D, Bentall RP, El-Deredy W: Decision-making and trait impulsivity in
bipolar disorder are associated with reduced prefrontal regulation of striatal reward valuation. Brain
2014, 137(Pt 8):2346—2355. https://doi.org/10.1093/brain/awu152 PMID: 25009169

Ayano G: International Journal of Physical Medicine & Rehabilitation. 2016.

DE HERT M, CORRELL CU, BOBES J, CETKOVICH-BAKMAS M, COHEN D, ASAI |, et al: Physical ill-
ness in patients with severe mental disorders. I. Prevalence, impact of medications and disparities in
health care. World Psychiatry 2011, 10(1):52—77. https://doi.org/10.1002/j.2051-5545.2011.tb00014.x
PMID: 21379357

First M, Spitzer R, Gibbon M, Williams J: Structured clinical interview for DSM-IV axis | disorders, clini-
cian version (SCID-CV) American Psychiatric Press. Washington, DC 1997.

Ayano G, Assefa D, Haile K, Chaka A, Solomon H, Hagos P, et al: Mental, neurologic, and substance
use (MNS) disorders among street homeless people in Ethiopia. Annals of general psychiatry 2017,
16:40. https://doi.org/10.1186/s12991-017-0163-1 PMID: 29176996

Duko B, Ayano G, Bekana L, Assefa D: Prevalence and Correlates of Co-occurring Substance Use Dis-
order among Patients with Severe Mental Disorder at Amanuel Mental Specialized Hospital, Addis
Ababa, Ethiopia. J Neuropsychopharmacol Mental Health2015, 1:101.

Fisher RS, Boas WVE, Blume W, Elger C, Genton P, Lee P, et al: Epileptic seizures and epilepsy: defi-
nitions proposed by the International League Against Epilepsy (ILAE) and the International Bureau for
Epilepsy (IBE). 2005, 46(4):470-472. https://doi.org/10.1111/j.0013-9580.2005.66104.x PMID:
15816939

Almu S, Tadesse Z, Cooper P, Hackett R: The prevalence of epilepsy in the Zay Society, Ethiopia—An
area of high prevalence. Seizure 2006, 15(3):211-213. https://doi.org/10.1016/j.seizure.2006.01.004
PMID: 16488161

Hassen O, Beyene A: The effect of seizure on school attendance among children with epilepsy: a fol-
low-up study at the pediatrics neurology clinic, Tikur Anbessa specialized hospital, Addis Ababa, Ethio-
pia. BMC Pediatrics 2020, 20(1):270. https://doi.org/10.1186/s12887-020-02149-y PMID: 32493250

Olesen JJTLN: International classification of headache disorders. 2018, 17(5):396-397.

Garin O, Ayuso-Mateos JL, Almansa J, Nieto M, Chatterji S, Vilagut G, et al: Validation of the" World
Health Organization Disability Assessment Schedule, WHODAS-2" in patients with chronic diseases.
2010, 8(1):51. https://doi.org/10.1186/1477-7525-8-51 PMID: 20482853

Habtamu K, Alem A, Medhin G, Fekadu A, Dewey M, Prince M, et al: Validation of the World Health
Organization Disability Assessment Schedule in people with severe mental disorders in rural Ethiopia.
Health and Quality of Life Outcomes 2017, 15(1):64. https://doi.org/10.1186/s12955-017-0647-3
PMID: 28381230

Haut SR, Fishman O, Lipton RB: Migraine, Migralepsy and Basilar Migraine. In: Atlas of Epilepsies.
edn. Edited by Panayiotopoulos CP. London: Springer London; 2010: 629-637.

Tekle-Haimanot R, Abebe M, Gebre-Mariam A, Forsgren L, Heijbel J, Holmgren G, et al: Community-
based study of neurological disorders in rural central Ethiopia. 1990, 9(5):263-277.

PLOS ONE | https://doi.org/10.1371/journal.pone.0241581 November 20, 2020 12/14


https://doi.org/10.1155/2012/163731
http://www.ncbi.nlm.nih.gov/pubmed/22934158
https://doi.org/10.1186/s12879-020-4907-1
http://www.ncbi.nlm.nih.gov/pubmed/32106864
https://doi.org/10.1001/jama.2010.615
https://doi.org/10.1001/jama.2010.615
http://www.ncbi.nlm.nih.gov/pubmed/20483975
https://doi.org/10.2105/ajph.92.1.92
http://www.ncbi.nlm.nih.gov/pubmed/11772769
https://doi.org/10.1001/archinte.152.6.1273
http://www.ncbi.nlm.nih.gov/pubmed/1599358
https://doi.org/10.4306/pi.2009.6.1.26
https://doi.org/10.4306/pi.2009.6.1.26
http://www.ncbi.nlm.nih.gov/pubmed/20046370
https://doi.org/10.1093/brain/awu152
http://www.ncbi.nlm.nih.gov/pubmed/25009169
https://doi.org/10.1002/j.2051-5545.2011.tb00014.x
http://www.ncbi.nlm.nih.gov/pubmed/21379357
https://doi.org/10.1186/s12991-017-0163-1
http://www.ncbi.nlm.nih.gov/pubmed/29176996
https://doi.org/10.1111/j.0013-9580.2005.66104.x
http://www.ncbi.nlm.nih.gov/pubmed/15816939
https://doi.org/10.1016/j.seizure.2006.01.004
http://www.ncbi.nlm.nih.gov/pubmed/16488161
https://doi.org/10.1186/s12887-020-02149-y
http://www.ncbi.nlm.nih.gov/pubmed/32493250
https://doi.org/10.1186/1477-7525-8-51
http://www.ncbi.nlm.nih.gov/pubmed/20482853
https://doi.org/10.1186/s12955-017-0647-3
http://www.ncbi.nlm.nih.gov/pubmed/28381230
https://doi.org/10.1371/journal.pone.0241581

PLOS ONE

Diagnosed and undiagnosed epilepsy and migraine headache in people with sevee psychiatric disorders

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Hackett RJ, Hackett L, Bhakta P: The prevalence and associated factors of epilepsy in children in Cali-
cut District, Kerala, India. Acta Paediatrica 1997, 86(11):1257—1260. https://doi.org/10.1111/j.1651-
2227.1997.tb14857.x PMID: 9401524

Luengo A, Parra J, Colas J, Ramos F, Carreras T, Fernandez-Pozos MJ, et al: Prevalence of Epilepsy
in Northeast Madrid. Journal of Neurology 2001, 248(9):762—-767. https://doi.org/10.1007/
5004150170091 PMID: 11596780

Hamer HM, Dodel R, Strzelczyk A, Balzer-Geldsetzer M, Reese J-P, Schoffski O, et al: Prevalence, uti-
lization, and costs of antiepileptic drugs for epilepsy in Germany—a nationwide population-based study
in children and adults. Journal of Neurology 2012, 259(11):2376—2384. https://doi.org/10.1007/
s00415-012-6509-3 PMID: 22544296

Fiest KM, Sauro KM, Wiebe S, Patten SB, Kwon CS, Dykeman J, et al: Prevalence and incidence of epi-
lepsy: A systematic review and meta-analysis of international studies. Neurology 2017, 88(3):296-303.
https://doi.org/10.1212/WNL.0000000000003509 PMID: 27986877

Worku D: Review Article: Epilepsy in Ethiopia (P03.127). Neurology 2013, 80(7 Supplement):P03.127.

Ayano G, Tulu M, Haile K, Assefa D, Habtamu Y, Araya G, et al: A systematic review and meta-analysis
of gender difference in epidemiology of HIV, hepatitis B, and hepatitis C infections in people with severe
mental iliness. Annals of General Psychiatry2018, 17(1):16.

Lopez AY, Wang X, Xu M, Maheshwari A, Curry D, Lam S, et al: Ankyrin-G isoform imbalance and inter-
neuronopathy link epilepsy and bipolar disorder. Mol Psychiatry 2017, 22(10):1464—1472. https://doi.
org/10.1038/mp.2016.233 PMID: 27956739

Grunze H, Schlésser S, Amann B, Walden J: Anticonvulsant drugs in bipolar disorder. Dialogues Clin
Neurosci1999, 1(1):24-40. PMID: 22033602

Cascella NG, Schretlen DJ, Sawa A: Schizophrenia and epilepsy: is there a shared susceptibility? Neu-
roscience research 2009, 63(4):227-235. https://doi.org/10.1016/j.neures.2009.01.002 PMID:
19367784

Chang YT, Chen PC, Tsai IJ, Sung FC, Chin ZN, Kuo HT, et al: Bidirectional relation between schizo-
phrenia and epilepsy: a population-based retrospective cohort study. Epilepsia2011, 52(11):2036—
2042. https://doi.org/10.1111/j.1528-1167.2011.03268.x PMID: 21929680

Sorge ST, Hesdorffer DC, Phelan JC, Winawer MR, Shostak S, Goldsmith J, et al: Depression and
genetic causal attribution of epilepsy in multiplex epilepsy families. Epilepsia 2016, 57(10):1643—1650.
https://doi.org/10.1111/epi.13500 PMID: 27558297

Mula M, Marotta AE, Monaco F: Epilepsy and bipolar disorders. Expert Review of Neurotherapeutics
2010, 10(1):13-28. https://doi.org/10.1586/ern.09.139 PMID: 20021317

Guveli H, Bahceci B, Kirbas S, Hocaoglu C, Kandemir G, Alibasoglu H, et al: The evaluation of head-
ache in patients with schizophrenia: A case-control study. 2014, 27(3):204.

Global, regional, and national burden of migraine and tension-type headache, 1990-2016: a systematic
analysis for the Global Burden of Disease Study 2016. The Lancet Neurology 2018, 17(11):954-976.
https://doi.org/10.1016/S1474-4422(18)30322-3 PMID: 30353868

YangY, Ligthart L, Terwindt GM, Boomsma DI, Rodriguez-Acevedo AJ, Nyholt DR: Genetic epidemiol-
ogy of migraine and depression. Cephalalgia: an international journal of headache 2016, 36(7):679—
691.

Radat F, Swendsen J: Psychiatric comorbidity in migraine: a review. Cephalalgia: an international jour-
nal of headache 2005, 25(3):165—178. https://doi.org/10.1111/j.1468-2982.2004.00839.x PMID:
15689191

Xu'Y, Neuen DR, Glozier N, Nikpour A, Somerville E, Bleasel A, et al: Disability patterns over the first
year after a diagnosis of epilepsy. Clinical Neurology and Neurosurgery 2019, 179:60-65. https://doi.
org/10.1016/j.clineuro.2019.02.022 PMID: 30849696

Maeno T, Inoue K, Yamada K, Maeno T, Sato T: Indicators of a major depressive episode in primary
care patients with a chief complaint of headache. Headache 2007, 47(9):1303—1310. https://doi.org/10.
1111/j.1526-4610.2007.00775.x PMID: 17927646

Marlow RA, Kegowicz CL, Starkey KNJTJotABoFM: Prevalence of depression symptoms in outpatients
with a complaint of headache. 2009, 22(6):633-637.

Connaughton J, Wand B: Headache and schizophrenia — A cross-sectional cohort study on prevalence,
characteristics and management. European Psychiatry 2016, 33:S576.

Hufschmidt A, Licking CH: Neurologie compact: Leitlinien fur Klinik und Praxis: Thieme; 2003. https:/
doi.org/10.1007/s00482-003-0228-8 PMID: 14513337

Engmann B: Bipolar affective disorder and migraine. Case Rep Med 2012, 2012:389851-389851.
https://doi.org/10.1155/2012/389851 PMID: 22649454

PLOS ONE | https://doi.org/10.1371/journal.pone.0241581 November 20, 2020 13/14


https://doi.org/10.1111/j.1651-2227.1997.tb14857.x
https://doi.org/10.1111/j.1651-2227.1997.tb14857.x
http://www.ncbi.nlm.nih.gov/pubmed/9401524
https://doi.org/10.1007/s004150170091
https://doi.org/10.1007/s004150170091
http://www.ncbi.nlm.nih.gov/pubmed/11596780
https://doi.org/10.1007/s00415-012-6509-3
https://doi.org/10.1007/s00415-012-6509-3
http://www.ncbi.nlm.nih.gov/pubmed/22544296
https://doi.org/10.1212/WNL.0000000000003509
http://www.ncbi.nlm.nih.gov/pubmed/27986877
https://doi.org/10.1038/mp.2016.233
https://doi.org/10.1038/mp.2016.233
http://www.ncbi.nlm.nih.gov/pubmed/27956739
http://www.ncbi.nlm.nih.gov/pubmed/22033602
https://doi.org/10.1016/j.neures.2009.01.002
http://www.ncbi.nlm.nih.gov/pubmed/19367784
https://doi.org/10.1111/j.1528-1167.2011.03268.x
http://www.ncbi.nlm.nih.gov/pubmed/21929680
https://doi.org/10.1111/epi.13500
http://www.ncbi.nlm.nih.gov/pubmed/27558297
https://doi.org/10.1586/ern.09.139
http://www.ncbi.nlm.nih.gov/pubmed/20021317
https://doi.org/10.1016/S1474-4422%2818%2930322-3
http://www.ncbi.nlm.nih.gov/pubmed/30353868
https://doi.org/10.1111/j.1468-2982.2004.00839.x
http://www.ncbi.nlm.nih.gov/pubmed/15689191
https://doi.org/10.1016/j.clineuro.2019.02.022
https://doi.org/10.1016/j.clineuro.2019.02.022
http://www.ncbi.nlm.nih.gov/pubmed/30849696
https://doi.org/10.1111/j.1526-4610.2007.00775.x
https://doi.org/10.1111/j.1526-4610.2007.00775.x
http://www.ncbi.nlm.nih.gov/pubmed/17927646
https://doi.org/10.1007/s00482-003-0228-8
https://doi.org/10.1007/s00482-003-0228-8
http://www.ncbi.nlm.nih.gov/pubmed/14513337
https://doi.org/10.1155/2012/389851
http://www.ncbi.nlm.nih.gov/pubmed/22649454
https://doi.org/10.1371/journal.pone.0241581

PLOS ONE

Diagnosed and undiagnosed epilepsy and migraine headache in people with sevee psychiatric disorders

53.

54.

55.

56.

57.

Chaka A, Awoke T, Yohannis Z, Ayano G, Tareke M, Abate A, et al: Determinants of depression among
people with epilepsy in Central Ethiopia. Ann Gen Psychiatry 2018, 17:27-27. https://doi.org/10.1186/
$12991-018-0197-z PMID: 29942342

Berg AT, Altalib HH, Devinsky O: Psychiatric and behavioral comorbidities in epilepsy: A critical reap-
praisal. Epilepsia2017, 58(7):1123—1130. https://doi.org/10.1111/epi.13766 PMID: 28464309

Carpenter WT, Strauss JS, Bartko JJJS: Flexible system for the diagnosis of schizophrenia: Report
from the WHO International Pilot Study of Schizophrenia. 1973, 182(4118):1275-1278.

Latalova K: Insight in Bipolar Disorder. Psychiatric Quarterly 2012, 83(3):293-310. https://doi.org/10.
1007/s11126-011-9200-4 PMID: 22101737

Patelaros E, Zournatzis E, Konstantakopoulos G: [Relationship of insight with depression and suicidal
ideation in psychotic disorders]. Psychiatrike = Psychiatriki2015, 25(4):265-272. PMID: 26709992

PLOS ONE | https://doi.org/10.1371/journal.pone.0241581 November 20, 2020 14/14


https://doi.org/10.1186/s12991-018-0197-z
https://doi.org/10.1186/s12991-018-0197-z
http://www.ncbi.nlm.nih.gov/pubmed/29942342
https://doi.org/10.1111/epi.13766
http://www.ncbi.nlm.nih.gov/pubmed/28464309
https://doi.org/10.1007/s11126-011-9200-4
https://doi.org/10.1007/s11126-011-9200-4
http://www.ncbi.nlm.nih.gov/pubmed/22101737
http://www.ncbi.nlm.nih.gov/pubmed/26709992
https://doi.org/10.1371/journal.pone.0241581

