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Not at all 
Several 
days 

More than 
half the 

days 

Nearly 
every day 

1. Feeling nervous, anxious, or on edge 0 1 2 3 

2. Not being able to stop or control worrying 0 1 2 3 

3. Worrying too much about different things 0 1 2 3 

4. Trouble relaxing 0 1 2 3 

5. Being so restless that it's hard to sit still 0 1 2 3 

6. Becoming easily annoyed or irritable 0 1 2 3 

7. Feeling afraid as if something awful might
happen

0 1 2 3 

Generalized Anxiety Disorder 7-item (GAD-7) Scale 

Name:_____________________________________________________  Date:__________________ 

Over the last 2 weeks, how often have you been bothered by any of the following problems? Use a  to 

indicate your answer. 

Add columns + + 

TOTAL 

10. If you checked off any problems, how difficult have these problems made it for you to do your work, take

care of things at home, or get along with other people?

Not difficult at all Somewhat difficult Very difficult Extremely difficult 



Scoring the Generalized Anxiety Disorder 7-item (GAD-7) 

1. Add up all the checked boxes on the GAD-7

2. For every check:

Not at all=0 

Several days=1 

More than half the days=2 

Nearly every day=3 

3. Interpretation of the Total score:

Total Score Interpretation 

≥10 Possible diagnosis of GAD; confirm by further evaluation 

5-9 Mild anxiety 

10-14 Moderate anxiety 

15 Severe anxiety 
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Validity
The Generalized Anxiety Disorder-7 (GAD-7) is a valuable instrument to screen for anxiety in primary care pa-
tients. However, it has not been validated in people with epilepsy (PWE). Therefore, we validated the GAD-7
and examined its differential effect from adverse effects of antiepileptic drugs (AEDs) on the detection of anxiety
in Korean PWE. Eligible patients who visited outpatient clinics in 4 tertiary care hospitals and 1 secondary care
hospital underwent several instruments including the Mini International Neuropsychiatric Interview—Plus
Version 5.0.0 (MINI-Plus 5.0.0), the Korean version of the Neurological Disorders Depression Inventory for
Epilepsy (K-NDDI-E), the Korean version of the Liverpool Adverse Event Profile (K-LAEP), and the Quality of
Life in Epilepsy-10 (QOLIE-10). Two hundred forty-three patients were enrolled in the study, and 51 (21.0%) pa-
tients hadGADby theMINI-Plus 5.0.0. Cronbach'sα coefficient for the GAD-7was 0.924. At a cutoff score of 6, the
GAD-7 had a sensitivity of 92.2%, a specificity of 89.1%, a positive predictive value of 69.1%, and a negative predic-
tive value of 97.7%. The GAD-7 score was well correlated with the K-NDDI-E score, the K-LAEP score, and the
QOLIE-10 overall and subscale scores. The impact of adverse effects of AEDs on the GAD-7 was less than that
on the K-NDDI-E. In conclusion, the GAD-7 is a reliable and valid screening tool for detecting GAD in PWE.

© 2014 Elsevier Inc. All rights reserved.
1. Introduction

Epidemiological studies have demonstrated that peoplewith epilep-
sy (PWE) were more likely to develop depression and anxiety com-
pared with those without epilepsy. In a Canadian population-based
study, 24.4% of PWE had symptoms of a mood disorder, and its preva-
lence rate was 1.85 times higher than that of people without epilepsy
[1]. Anxiety disorder was found in 14.1% of PWE, which was 1.26
times higher than that of people without epilepsy. Furthermore, the
prevalence rate of coexisting mood and anxiety disorders in PWE was
increased up to 34.2%. In a Korean hospital-based study, the frequency
ileptic drug; QOL, quality of life;
pilepsy;MDD,major depressive
International Neuropsychiatric
IE, Quality of Life in Epilepsy;
isorders, Fourth Edition; ICD,
rating characteristic; PPVs, pos-
OR, odds ratio.
School of Medicine, Kyungpook
gu 700-842, Republic of Korea.

as first authors in this study.
of depression in PWE was 27.8%, which was 3.16 times higher than
that of the healthy controls, and the frequency of anxiety in PWE was
15.3%, which was 4.78 times higher than that of the healthy controls
[2]. On the other hand, one study showed uncomplicated PWE carry
only a modest risk of psychiatric comorbidity, which is generally mild
and is not higher than the general population [3].

Depression and anxiety have been associated with poor seizure
control, high rates of adverse events of antiepileptic drugs (AEDs), in-
creased felt stigma and suicidal ideation, and, finally, impaired quality
of life (QOL). In a Korean study, the rates of depression and anxiety in
people with uncontrolled epilepsy were 3.88 and 4.78 times higher
than those in people withwell-controlled epilepsy, respectively [2]. De-
pression and anxiety appeared to increase adverse effects associated
with AEDs in people visiting tertiary care centers [4,5]. The frequency
of felt stigma and suicidal ideation was significantly higher in patients
with depression or anxiety than in those without these symptoms [2,6].
Finally, according to the impact of depression and anxiety on these var-
iables, PWE exhibiting depression or anxiety showed a meaningful im-
pairment of QOL compared with those without these symptoms [2,7].
Moreover, the impairment of QOL was maximal when PWE had a
coexisting depression and anxiety [2]. Therefore, the early identification
andmanagement of depression and anxiety are indispensable formain-
taining psychosocial functioning [8].

http://crossmark.crossref.org/dialog/?doi=10.1016/j.yebeh.2014.04.005&domain=pdf
http://dx.doi.org/10.1016/j.yebeh.2014.04.005
mailto:sppark@mail.knu.ac.kr
http://dx.doi.org/10.1016/j.yebeh.2014.04.005
http://www.sciencedirect.com/science/journal/15255050


Table 1
Demographic and clinical characteristics and self-report questionnaires of the eligible sub-
jects with respect to the existence of current GAD by the MINI-Plus 5.0.0.

Characteristic Mean ± SD (range)
or number (%)

p valuea

No GAD
(n = 192)

GAD
(n = 51)

Age 40.5 (13.8) 37.3 (11.8) 0.134
Gender, male 124 (65) 23 (45) 0.011
Education, years 12.3 (3.3) 12.2 (3.3) 0.759
Job, yes 91 (47) 16 (31) 0.056
Income, at least 1 million KRW/month 155 (81) 37 (73) 0.202
Driving license, yes 106 (55) 20 (39) 0.058
Married but no divorce or bereavement 95 (49) 19 (37) 0.120
Age at onset, years 26.0 (15.7) 20.3 (12.3) 0.006
Disease duration, years 14.5 (10.9) 17.1 (11.1) 0.139
Seizure type, partial 155 (81) 38 (61) 0.329
Epilepsy syndrome, TLE 66 (34) 20 (39) 0.520
Seizure frequency, /3 months 1.7 (6.1) 2.4 (7.2) 0.498
Seizure-free for the preceding year 117 (61) 26 (51) 0.199
MRI abnormality 91 (47) 29 (57) 0.229
History of febrile convulsion 36 (19) 9 (18) 0.857
Family history of epilepsy 18 (9) 7 (14) 0.363
Duration of AED intake, years 14.0 (12.1) 13.7 (10.7) 0.883
AED therapy regimen, monotherapy 99 (52) 22 (43) 0.285
Current psychiatric medication 11 (6) 11 (22) b0.001
GAD-7 score 2.3 (3.0) 11.9 (4.4) b0.001
K-NDDI-E score 8.6 (3.1) 14.3 (4.0) b0.001
K-LAEP score 30.9 (9.6) 47.4 (13.1) b0.001
QOLIE-10
Epilepsy effect 87.6 (18.1) 62.9 (27.2) b0.001
Mental health 61.7 (20.0) 36.1 (19.3) b0.001
Role function 88.9 (15.1) 67.7 (23.4) b0.001
Overall score 80.3 (14.1) 56.8 (18.5) b0.001

GAD: Generalized Anxiety Disorder, MINI-Plus 5.0.0: Mini International Neuropsychiatric
Interview—Plus Version 5.0.0, KRW: KoreanWon, TLE: temporal lobe epilepsy, MRI: mag-
netic resonance imaging, AED: antiepileptic drug, K-NDDI-E: Korean version of the Neuro-
logical Disorders Depression Inventory for Epilepsy, K-LAEP: Korean version of the
Liverpool Adverse Event Profile, QOLIE-10: Quality of Life in Epilepsy-10.

a Independent t test, Mann–Whitney U tests, or Chi-square test for comparison of
variables.
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The Hospital Anxiety and Depression Scale (HADS) is a 14-item self-
report screening scale that was originally developed to indicate the
possible presence of anxiety and depression states in general medical
settings [9]. It has been validated in several studies and used in commu-
nity studies of psychological outcome in epilepsy [10–14]. In addition,
one study investigated the prevalence of anxiety as defined by the
HADS in PWE [15].

Although several screening instruments are useful to identify anxi-
ety, there are no validated instruments for PWE. The Generalized Anxi-
etyDisorder-7 (GAD-7)was recently developed in theUSA as a valuable
screening tool for detecting GAD in primary care patients [16]. It con-
sists of a brief, 7-item questionnaire and takes less than 3 min to
complete, and a score of N9 is indicative of a GAD. It has been widely
used by general practitioners [17]. It can not at this time be recommend-
ed to screen for GAD in PWE because it has a few items with somatic
symptoms that can be confused with adverse effects of AEDs or cogni-
tive symptoms of the seizure disorder or the underlying neurologic dis-
order associated with epilepsy [18]. Therefore, the aim of this studywas
to measure the value of GAD-7 as a screening tool in PWE.

2. Methods

2.1. Subjects

We included subjects who consecutively visited epilepsy clinics
of secondary and tertiary care hospitals. They were 18 years or older,
had a current diagnosis of epilepsy, were taking one or more AEDs for
at least 1 year, and had the ability to provide informed consent and to
agree with the study protocol. Subjects who had insufficient informa-
tion in their medical records, who had mental retardation or serious
medical, neurological, or psychiatric disorders that prevented them
from understanding the questionnaire and cooperating with the study,
and who declined to participate in answering the questionnaires were
excluded.

2.2. Study design

Multicenter Trial of Epilepsy and Psychiatric Diseases (MEPSY) is
a multicenter, cross-sectional study to assess depression, anxiety,
suicidality, burden of adverse effects of AEDs, and quality of life in
Korean PWE. Subjects were enrolled consecutively at outpatient epilep-
sy clinics of 4 tertiary care hospitals and 1 secondary care hospital at
Daegu city located in a southern part of Korea since November 2013.
This studywasdone as part of theMEPSY study. The institutional review
board of each center approved the study, and all subjects gave written
informed consent before the study. They were diagnosed according to
the ILAE classification of seizures and epileptic syndromes [19,20]. All
patients were interviewed by trained epileptologistswho also reviewed
the medical charts to collect demographic, social, and clinical informa-
tion for input into the computerized database. Included clinical vari-
ables were age at onset, disease duration, seizure type, epilepsy
syndrome, seizure frequency, seizure control, MRI abnormality, history
of febrile convulsion, family history of epilepsy, duration of AED intake,
AED therapy regimen, and current psychiatric medication.

We sought to validate the GAD-7 and examine the differential effect
of GAD-7 from adverse effects of AEDs on the detection of anxiety in
Korean PWE. In order to measure the validity of GAD-7, neuropsychol-
ogists examined their current GAD using the Mini International
Neuropsychiatric Interview—Plus Version 5.0.0 (MINI-Plus 5.0.0) [21].
Subsequently, patients underwent several self-report questionnaires in-
cluding the Korean version of the NDDI-E (K-NDDI-E) [22], the Korean
version of the Liverpool Adverse Event Profile (K-LAEP) [23], and the
Quality of Life in Epilepsy-10 (QOLIE-10) [24] to examine the validity
of GAD-7. We also examined current MDD using the MINI-Plus 5.0.0
to investigate the impact of adverse effects of AEDs on the K-NDDI-E.
2.3. Interview and questionnaires

2.3.1. Mini International Neuropsychiatric Interview—Plus Version 5.0.0
The MINI-Plus 5.0.0 is an internationally validated brief structured

interview that has been used extensively as a diagnostic tool for Diag-
nostic and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV) and International Classification of Diseases-10 (ICD-10) psy-
chiatric disorders. It was validated in the Korean language [21]. The
Kappa values of GAD and MDD were 0.57 and 0.71, respectively,
which indicated moderate and substantial agreement between the
MINI-Plus 5.0.0 and the expert's diagnosis.
2.3.2. Generalized Anxiety Disorder-7
The GAD-7 consists of a self-report questionnaire that allows rapid

detection of GAD [16]. Subjects are asked to be bothered by anxiety-
related problems over the past two weeks by answering seven items
on a 4-point scale. The total score of GAD-7 ranges from 0 and 21. We
used a GAD-7 translated into the Korean language, which was freely
downloadable on the Patient Health Questionnaire website (www.
phqscreeners.com) [25]. The translated version was back translated
into English by a Korean English teacher. Finally, the two versions
were compared by a native English speaker who concluded that they
were identical. Thereafter, we administered it to 20KoreanPWE to eval-
uate for potential problems in comprehension or cultural differences.
No further adaptations were required.

http://www.phqscreeners.com
http://www.phqscreeners.com


Table 2
Corrected item–total correlations and Cronbach's α if an item is deleted from the GAD-7.

Corrected item–total
correlation

Cronbach's α if an
item is deleted

Item 1 0.777 0.911
Item 2 0.833 0.906
Item 3 0.762 0.914
Item 4 0.753 0.914
Item 5 0.755 0.914
Item 6 0.752 0.915
Item 7 0.731 0.916

GAD-7: Generalized Anxiety Disorder-7.
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2.3.3. The Korean version of the Neurological Disorders Depression
Inventory for Epilepsy

The K-NDDI-E is a reliable and valid screening tool for detecting
symptoms of major depression in Korean PWE [22]. It consists of a
brief, 6-item questionnaire. The items are rated on a four-point scale
from 1 to 4, and the total score can range from 6 to 24, with higher
scores indicatingmore intense levels of depression. Cronbach's α coeffi-
cient is 0.898, and the total score of 12 or greater is suggestive of MDD.

2.3.4. The Korean version of the Liverpool Adverse Event Profile
The K-LAEP is an appropriate instrument to measure common

adverse effects of AEDs in the preceding 4 weeks [23]. It consists of a
19-item questionnaire, and each item is evaluated on a 4-point Likert
scale, with 1 indicating that there was never a problem; 2, rarely a
problem; 3, sometimes a problem; and 4, always or often a problem.
Total scores range from 19 to 76, with higher scores being indicative
of a greater burden of adverse effects. Cronbach's α coefficient is 0.9.
In the present analysis, the 21-item version adding 2 items, thinking
clearly and slurring speech, was used according to the QOL study of
Baker et al. [26]. Therefore, the range of AEP scores was from a mini-
mum of 21 to a maximum of 84. If an itemwas scored a 3 or 4, we con-
sidered it as being related to adverse effect associated with AEDs.

2.3.5. Quality of Life in Epilepsy-10
The Quality of Life in Epilepsy-10 (QOLIE-10) was derived from the

QOLIE-31. The Korean version of the QOLIE-10 is a valid screening tool
formeasuringQOL in Korean PWE [24]. It comprises seven components:
five of them correspond to a single item from each of five subscales
(seizure worry, overall QOL, emotional well-being, energy/fatigue, and
cognitive functioning); one component includes two items on medica-
tion effects (physical effects and mental effects); and the last compo-
nent includes three items on social function (work, driving, and social
limits). Cronbach's α was 0.843 for epilepsy effects/role function scale
and 0.606 for the mental health scale. The QOLIE-10 was significantly
correlated with the source scales in the Korean version of the QOLIE-31.

2.4. Statistical analysis

The Statistical Package for the Social Sciences (SPSS version 19.0)
was used for the analyses of data. The Med Calc 8.0 was also conducted
Table 3
ROC analysis of the GAD-7 for the diagnosis of current anxiety disorder as determined by the M

Cutoff score Sensitivity Specificity PPV N

N4 98.0 81.2 58.1 9
N5 96.1 84.4 62.0 9
N6 92.2 89.1 69.1 9
N7 82.4 92.7 73.7 9
N8 76.5 93.7 75.0 9

GAD-7: Generalized Anxiety Disorder-7, MINI-Plus 5.0.0: Mini International Neuropsychiatric In
AUC: area under the curve.
for receiver operating characteristic (ROC) analysis tomeasure sensitiv-
ity, specificity, positive predictive values (PPVs), andnegative predictive
values (NPVs) for a range of cutoff scores of the GAD-7 with respect to
the diagnoses of GAD by the MINI-Plus 5.0.0. In addition, we present
the results of the optimal cutoff scores computed by using the criteria
that minimize the Euclidean distance from point (sensitivity and speci-
ficity) to point in the x–y plane. Descriptive statistics are presented in
terms of counts, percentages, means, and standard deviation. Indepen-
dent t test, Mann–Whitney U tests, and Chi-square test were used for
the comparison of continuous or categorical variables. Cronbach's α co-
efficient was computed to ascertain the internal consistency and was
recalculated after items were removed. Nonparametric correlations
(Spearman's ρ) were calculated between the GAD-7 and K-NDDI-E, K-
LAEP, or QOLIE-10. The potential confounding influence of adverse
effects of AEDs on the assessment of psychiatric symptoms was exam-
ined by using the K-LAEP as an independent variable and the diagnosis
ofMDD or GAD as the dependent variable in logistic regression analysis.
The level of statistical significance was set at p b 0.05.
3. Results

A total of 300 patients visited our epilepsy clinics during the study
period. Among them, 57 patients were excluded because of mental
retardation (n=34), presence of clinically significantmedical or neuro-
logical disease (n= 13), and refusal to take part in the study (n= 10).
Thereafter, 243 patientswere invited to participate in the study. Accord-
ing to MINI-Plus 5.0.0 criteria, 51 (21.0%) patients were diagnosed as
having GAD. Demographic and clinical characteristics and self-report
questionnaires with respect to the existence of GAD are listed in
Table 1. Patients with GAD were more likely to be a woman and to
have earlier age at onset of epilepsy andwere less likely to take a psychi-
atric medication compared with those without GAD. Patients with GAD
appeared to have higher scores in the GAD-7, the K-NDDI-E, and the K-
LAEP and lower overall and subscale scores in the QOLIE-10 compared
with those without GAD.

The subjects underwent the GAD-7 without any difficulties in
comprehending and replying to the questions. Cronbach's α coefficient
for the GAD-7 was 0.924, which depicted an excellent internal consis-
tency. As shown in Table 2, all items of the GAD-7 were significantly
and positively associated with the total GAD-7 score, and none of
them would increase α if deleted. Receiver operating characteristic
analysis of the GAD-7 is elucidated in Table 3, and the ROC curve is illus-
trated in Fig. 1. Receiver operating characteristic analysis exhibited
an area under the curve of 0.963 (95% CI = 0.942–0.984; SE = 0.011;
p b 0.001). At a cutoff score N6, the GAD-7 had a sensitivity of 92.2%, a
specificity of 89.1%, a PPV of 69.1%, and a NPV of 97.7%.

The validity of GAD-7 is shown in in Table 4. The GAD-7 scorewas sig-
nificantly correlatedwith the K-NDDI-E score (Spearman's ρ= 0.773,
p b 0.001), the K-LAEP score (Spearman's ρ= 0.669, p b 0.001), and the
QOLIE-10 overall score (Spearman's ρ=−0.660, p b 0.001). The GAD-7
score was also correlated with the QOLIE-10 subscale scores.

The impact of adverse effects of AEDs on the GAD-7 and K-NDDI-E
scores is documented in Table 5. The logistic regression analyses with
INI-Plus 5.0.0.

PV AUC SE 95% CI p value

9.4 0.896 0.021 0.855–0.938 b0.001
8.8 0.902 0.023 0.858–0.946
7.7 0.906 0.025 0.856–0.956
5.2 0.873 0.033 0.808–0.938
3.7 0.848 0.037 0.777–0.920

terview—Plus Version 5.0.0, PPV: positive predictive value, NPV: negative predictive value,



Fig. 1. Receiver operating characteristic curve of the Korean version of the Generalized
Anxiety Disorder-7.
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theMINI-Plus 5.0.0 diagnosis of currentGADandMDDas thedependent
variables showed that the GAD-7 had a higher odds ratio (OR) than did
the K-NDDI-E, although the 95% CIs overlapped. Inclusion of the K-LAEP
score did not significantly change the OR of GAD (Wald statistic p =
0.35), and the change in OR of the GAD-7 is less than that of the K-
NDDI-E (−18.2% versus−22.3%).
4. Discussion

To our knowledge, this is the first study to investigate the usefulness
of the GAD-7 as a screening tool in PWE. The GAD-7 was easily com-
prehended and quickly completed by the patients. It was shown to
have an excellent internal consistency reliability (Cronbach's α =
0.924), which was higher than that of the K-NDDI-E (Cronbach's α =
0.898) [22]. The GAD-7 has construct validity by a correlation with the
K-NDDI-E score, the K-LAEP score, and the QOLIE-10 overall and sub-
scale scores. The impact of adverse effects of AEDs on the GAD-7 was
less than that on the K-NDDI-E. The change in OR of GAD by the adverse
event profile was−18.2% when we applied the GAD-7, which was less
than the change in OR of MDD applying the K-NDDI-E (−22.3%) and
was comparable with the change in OR of MDD applying the original
version of the NDDI-E (−18%) [27]. Therefore, we concluded that the
Table 4
Correlation between the GAD-7 score and the K-NDDI-E score, the K-LAEP score, or the
QOLIE-10 score.

Variable r p valuea

K-NDDI-E 0.773 b0.001
K-LAEP 0.669 b0.001
QOLIE-10
Epilepsy effect −0.518 b0.001
Mental health −0.555 b0.001
Role function −0.546 b0.001
Overall score −0.660 b0.001

GAD-7: Generalized Anxiety Disorder-7, K-NDDI-E: Korean version of the Neurological
Disorders Depression Inventory for Epilepsy, K-LAEP: Korean version of the Liverpool
Adverse Event Profile, QOLIE-10: Quality of Life in Epilepsy-10.

a Spearman correlations are applied.
GAD-7 might be a useful screening tool for current GAD in PWE, and
unrelated to the impact of AEDs.

The HADS has been shown to be a reliable and valid tool for screen-
ing for anxiety and depression [8–11]. It consists of a 7-item anxiety
subscale and a 7-item depression subscale. The previous research
showed the ability of the HADS to adequately detect anxiety, and the
prevalence of HADS-defined anxiety in PWE was 20.5% [10]. The HADS
assesses the presence of anxiety symptoms and their intensity, but it
is not suitable for early detection or identification of probable GAD. On
the other hand, the GAD-7 is a one-dimensional scale designed to assess
the presence of symptoms of GAD, which is different from HADS [16].

At a cutoff score N6, the GAD-7 had the highest sum of sensitivity
(92.2%) and specificity (89.1%). A cutoff score of 6 in the GAD-7 for
PWE was much lower than that for primary care patients (N9). The
reason for the difference in a cutoff score between themmay be multi-
factorial. Firstly, invited subjects in our study were PWE instead of pri-
mary care patients. People with epilepsy report stigma associated with
worry and negative feelings about life [28], and, for this reason, they
may be unwilling to disclose their problems compared with people
who had other medical diseases. Secondly, most of the participants in
the original study of the GAD-7 were women (65%). On the other
hand, 60% of our participants were men. Therefore, we can postulate
that a milder representation of anxiety symptoms on the GAD-7 in
male PWE than in female PWE may lower the cutoff score of the GAD-
7. Lastly, we cannot exclude the influence of cross-cultural differences
on the validation. When we observe the validation of the NDDI-E in
several countries, the cutoff scores were different from each other
with respect to their own languages, such as the lowest score in Korean
(N11) and the highest score in Japanese (N16) [22,27,29–34]. This
may be related to the ethnic difference for embracing anxiety or the
different interpretations of grading using the Likert scale according
to the language difference. Therefore, further validation studies are rec-
ommended in other countries for their own languages.

There are several limitations in our study. First, the GAD-7 provides
only probable diagnoses that should be investigated by further evalua-
tion. Second, the GAD-7 focuses on only 1 anxiety disorder, although
there are many types of anxiety disorders which need clinical attention.
Third, a cutoff score of 6 in the GAD-7 had a PPV of 69.1%, which may
lead to false-positive results. However, the GAD-7 is a useful screening
tool for detecting GAD. Also, GAD is themost common type among anx-
iety disorders.

Generalized Anxiety Disorder is a commonmental disorder affecting
approximately 5% of the general population in the United States [35]. In
PWE, GAD seems to have prevalence rates ranging between 3% and 12%
in European, hospital-based studies [36,37]. In contrast to these studies,
our hospital-based study revealed that 21% of patients showed symp-
toms of GAD, presumably due to the ethnic or cultural difference. Like
our hospitals, epilepsy care centers in Korea deals with roughly 50 neu-
rological patients every 3-h session, and two-thirds of them are PWE. In
Table 5
Impact of adverse effects of antiepileptic drugs on the GAD-7 and K-NDDI-E.

ORa (95% CI) ORb (95% CI) Change in OR

GAD-7 (N6) 92.1 (29.8–284.5) 75.3 (23.4–242.8) −18.2%
K-NDDI-E (N11) 55.5 (22.6–136.3) 43.1 (17.2–108.2) −22.3%
K-LAEP (the presence of
items being N2point)

8.4c (2.9–24.5)
8.0d (3.0–21.3)

Dependent variable is a current GAD or MDD.
K-NDDI-E: Korean version of the Neurological Disorders Depression Inventory for Epilepsy,
GAD-7: Generalized Anxiety Disorder-7, K-LAEP: Korean version of the Liverpool Adverse
Event Profile.

a Odds ratio from a logistic regression adjusting for age, sex, and education.
b Odds ratio from a logistic regression adjusting for age, sex, education, and AEP.
c Odds ratio for GAD when applying the K-LAEP.
d Odds ratio for MDD when applying the K-LAEP.
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this situation, the application of the GAD-7 could lead to a better recog-
nition of anxiety accompanying PWE. Furthermore, because the GAD-7
is quite simple and brief, it could be also useful to primary physicians
who take care of patients with drug-responsive epilepsy.
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