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The aim of this study was to test the validity and reliability of the Turkish version of the Neurological Disorders
Depression Inventory for Epilepsy (NDDI-E), which was developed to rapidly investigate depressive symptoms
in patients with epilepsy. A consecutive sample of 51 patients with epilepsy was included in the study. The
Beck Depression Inventory (BDI) and the Turkish version of the NDDI-E were applied to the participants. During
the application, it was observed that the participants could quickly fill the scale without any difficulties in under-
standing the translated items. The Cronbach's α coefficient was 0.721. Receiver operating characteristic analysis
showed an area under the curve of 0.902 (95% confidence interval [CI] = 0.822–0.983), a cutoff score of N15, a
sensitivity of 88.2%, a specificity of 82.4%, a positive predictive value of 71.4%, a negative predictive value of
93.3%. The NDDI-E Turkish version scores were significantly and positively correlated with those of the BDI
(Spearman's ρ = 0.832, p b 0.001). In conclusion, it has been determined that the Turkish version of the NDDI-
E can be used as a valid and reliable measurement tool to detect major depression in Turkish people with
epilepsy.
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1. Introduction

While the rate of major depression in the general population [1] is
around 4.7%, it reaches up to 20% in patients with epilepsy [2]. It has
been reported that one of every four patients with epilepsy had depres-
sion, and 40% of themwere not diagnosed [3]. Depression severity is in-
dependent of seizure severity and depression may be seen even in
controlled cases [4]. Depression is not only associatedwith an increased
risk of epilepsy, but also with worse epilepsy outcomes [5]. Lifetime
prevalence rate of suicide is elevated in patients with epilepsy com-
pared with that of the general population. The greatest effect in the
high rates that has been found is due to psychiatric comorbidity [6].
Therefore, accompanying depression should not be neglected in pa-
tients with epilepsy.

For this purpose, the use of scales questioning depressive symptoms
is quite functional. However, since the depression scales used in the
general population include items that overlap with the side effects of
antiepileptic drugs such as fatigue, sleep disorders, weight gain, and
memory disorders, the specificity and the sensitivity of the scales in
this patient group decreases [7,8]. The Neurological Disorders Depres-
sion Inventory for Epilepsy (NDDI-E) has been designed as a scale for
screening the symptoms of depression in busy clinics in a short time
and does not include antiepileptic side effects [7]. The NDDI-E scale
has also been shown to be an important scale in assessing quality of
life in patients with epilepsy [9]. This scale has been translated into
many languages including Chinese [10], Greek [11], Korean [12], Arabic
[13], German [14], Spanish [15], and Italian [16], and validity and reli-
ability studies have been performed. However, there is no validity and
reliability study for the Turkish version yet. The aim of this study was
to test the psychometric properties of the Turkish version of the
NDDI-E scale.
2. Methods

2.1. Subjects

All consecutive patients who applied to the outpatient clinic of
Bozok University Hospital, Department of Neurology, were invited
to participate in the study. The study conducted between August
2018 and March 2019. Inclusion criteria were as follows: must be di-
agnosed with epilepsy based on clinical findings and electroenceph-
alogram (EEG) recordings according to International League Against
Epilepsy (ILAE) criteria, must be at least 18 years of age, must be a
native Turkish speaker, and must be a volunteer participant in the
study. The exclusion criteria were as follows: having significant in-
tellectual disability, cognitive deficits, malignancy, any chronic
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Table 1
Demografic and clinical variables of the participants.

Mean/ mean rank ± SD or number (%) p
value

Total With
depression

Without
depression

(N = 51) (N = 17) (N = 34)

Sex
Female 26 (51) 8 (47.1) 18 (52.9) 0.692a

Male 25 (49) 9 (52.9) 16 (47.1)
Age 34.03 ± 11.98 25.5 26.25 0.865b

Education (N (%))
5 years 11(21.6) 4 (23.5) 7 (20.6) 0.542a

8 years 9 (17.6) 4 (23.5) 5 (14.7)
12 years 19 (37.3) 7 (41.2) 12 (35.3)
N12 years 12 (23.5) 2 (11.8) 10 (29.4)

Employment
Housewife 20 (39.2) 6 (35.3) 14 (41.2) 0.228a

Employed 18 (35.2) 6 (35.3) 12 (35.3)
Unemployed 4 (7.8) 3 (17.6) 1 (2.9)
Retired 1 (2.0) 0 1 (2.9)
Student 6 (11.8) 1 (5.9) 5 (14.7)
other 2 (3.9) 1 (5.9) 1 (2.9)

Marital status
Single 14 (27.5) 3 (17.6) 11 (32.4) 0.221a

Married 36 (70.6) 13 (76.5) 23 (67.6)
Divorced 1 (2.0) 1 (5.9) 0

Seizure type
Generalized onset 29 (56.9) 11 (64.7) 18 (52.9) 0.706a

Focal onset 19 (37.3) 5 (29.4) 14 (41.2)
Unknown onset 3 (5.9) 1 (5.9) 2 (5.9)

Age at onset of epilepsy 22.14 ± 12.4 22.29 27.15 0.264b

Seizures in last one year 3.58 ± 5.93 27.12 25.44 0.69b

Antiepileptic drugs
None 1 (2.0) 0 1 (2.9) 0.430a

Monotherapy 41 (80.4) 14 (82.4) 27 (79.4)
Dual therapy 8 (15.7) 2 (11.8) 6 (17.6)
Polytherapy 1 (2.0) 1 (5.9) 0

Current antidepressants intake 6 (11.8) 2 (11.8) 4 (11.8) 1.0a

a Chi-square test.
b Mann–Whitney U test.
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disorder other than epilepsy, additional neurological disorder,
nonepileptic seizures, and illiteracy.

A total of 65 patients were invited. Fourteen patients were excluded.
Of these, 5 patients did not volunteer to participate in the study; 3 pa-
tients had a former diagnosis of intellectual disability; 2 were consid-
ered as having cognitive disability as they scored less than 25/30 in
the Mini Mental State Examination test; 1 had a diagnosis of cerebral
neoplasm, and 3 patients had no seizures in the last 5 years. In total,
51 patients who met the above-mentioned inclusion criteria were in-
cluded in the study.

Sociodemographic characteristics, such as age, educational level, oc-
cupation, seizure types, number of seizures in the last year, and
Table 2
English version/Turkish version and frequency of responses for each item of the NDDI-E.

Item Always/often
Her zaman/sık sık

(4)

1.Everything is a struggle/
Her şey için çok çabalıyorum

25 (49%)

2.Nothing I do is right/
Hiçbir şeyi doğru yapamıyorum

3 (5.9%)

3.Feel guilty/ Kendimi suçlu hissediyorum 10 (19.6%)
4.I'd be better off dead/
Ölmeyi isterdim

3 (5.9%)

5.Frustrated/
Hayal kırıklığına uğradım

9 (17.6%)

6.Difficulty finding pleasure/
Zevk almakta zorlanıyorum

7 (13.7%)
antiepileptic and antidepressant medications were recorded. Informed
consent was obtained from each patient before inclusion. Ethics com-
mittee approval was obtained from the local ethics committee(protocol
number:2017-KAEK-189_2018.07.25_12).

2.2. Study design

2.2.1. Translation of the NDDI-E
The English version of the NDDI-E was translated into Turkish by

both authors. The translated forms were evaluated and turned into a
single form. The formwas translated back to English by anothermedical
doctor who had a good level of English without knowledge about the
study. Afterwards, both versions were compared by a native English
speaker and found it to be compatible with each other. The final version
of the Turkish NDDI-E was applied to 20 patients for clarity, and no ad-
ditional correction was required.

2.2.2. Psychometric tests

2.2.2.1. Beck Depression Inventory (BDI). In this study, Beck Depression
Inventory (BDI), which is frequently used in patients with epilepsy
[17], is known to have high sensitivity and specificity. It is a self-report
scale consisting of 21 questions thatmeasures the symptoms and sever-
ity of depression. Each item is scored between 0 and 3 [18]. It was devel-
oped by Beck et al. [18], and a Turkish validity and reliability study is
available [19]. After the inventory was administered to the patients,
the diagnosis of depression was confirmed in a semistructured clinical
interview (based on theDiagnostic and StatisticalManual ofMental Dis-
orders, 5th Edition [DSM-5] criteria) by the first author who was a
psychiatrist.

2.2.2.2. The Turkish version of the Neurological Disorders Depression Inven-
tory for Epilepsy. The NDDI-E is a self-report scale consisting of 6 items
scored between 1 (never) and 4 (always/often). It provides rapid
screening of depressive symptoms in patients with epilepsy.

2.3. Statistical analysis

Statistical analyses were performed using the Statistical Package for
the Social Sciences (SPSS) version 15. The categorical variables were
presented as percentage and counts. The continuous variables were
demonstrated as the mean and standard deviation. Categorical data
were analyzed by a chi-square test, while continuous variables were an-
alyzed by the Mann–Whitney U test. The level of statistical significance
was set at p b 0.05 (two-tailed). Internal consistency was measured by
the Cronbach's α coefficient. Receiver operating characteristic (ROC)
curve analysiswas performed to assess the validity, including sensitivity
and specificity, of the Turkish version of the NDDI-E. Area under the
curve and its 95% confidence intervals (CIs) were calculated. To test
Sometimes
Bazen

Rarely
Nadiren

Never
Hiçbir zaman

(3) (2) (1)

17 (33.3%) 6 (11.8%) 3 (5.9%)

14 (27.5%) 21 (41.2%) 13 (25.5%)

12 (23.5%) 14 (27.5%) 15 (29.4%)
8 (15.7%) 7 (13.7%) 33 (64.7%)

7 (13.7%) 18 (35.3%) 17 (33.3%)

14 (27.5%) 12 (23.5%) 18 (35.3%)



Table 3
Corrected item-total correlations and Cronbach'sα if an item is deleted from the NDDI-E.

Corrected item-total correlation Cronbach's α if an item is deleted

Item 1 0.464 0.682
Item 2 0.354 0.710
Item 3 0.565 0.646
Item 4 0.485 0.674
Item 5 0.428 0.692
Item 6 0.439 0.689

Fig. 1. The ROC curve of the Turkish version of the NDDI-E.
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the convergent validity, we investigate the relationships between the
NDDI-E and the BDI by using Spearman's ρ.

3. Results

A total of 51 patients with epilepsy (26 female, 25 male) were
included in the study. Demographic and clinical variables are shown
in Table 1. The number of the patients with depression was 17, while
the number of the patients without depression was 34. There were no
significant differences between the group with depression and group
without depression. In the group without depression, the mean score
of the BDI was 6.17 ± 4.95, and the mean score of the NDDI-E was
11.91±3.26. In the groupwith depression, the scores of the same scales
were detected 24.7 ± 6.52 and 17.29± 2.2, respectively. All of the sub-
jects completed the Turkish version of the NDDI-E without any difficul-
ties in understanding and replying to the items. Translated version and
the frequency of responses for each item of the NDDI-E were presented
in Table 2. (See Fig. 1.)

The Cronbach's α value for the Turkish version of the NDDI-E was
0.721, which indicates an acceptable level of internal consistency and
reliability (Table 3). As shown in Table 3, therewere significant and pos-
itive relationship between all of the items and total NDDI-E score. None
of the items would increase the Cronbach's α value if deleted.
The ROC analysis (Table 4) showed an area under the curve of 0.902
(95%CI= 0.822–0.983). At a cutoff score N15, the Turkish version of the
NDDI-E had a sensitivity of 88.2%, a specificity of 82.4%, a positive
predictive value (PPV) of 71.4%, and a negative predictive value (NPV)
of 93.3%. The scores of the Turkish version of the NDDI-E were
significantly andpositively correlatedwith those of theBDI (Spearman's
ρ = 0.832, p b 0.001).

4. Discussion

The Turkish version of the NDDI-E scale showed successful psycho-
metric properties. The Cronbach's α value was found to be 0.721. Al-
though this value is lower than the values found in other versions of



Table 4
ROC analysis and diagnostic efficiency of the Turkish version of the NDDI-E for the diagnosis of current MDD.

Cutoff score Sensitivity Specificity PPV NPV AUC SE 95%CI p value

N13 94.1 70.6 61.5 96.0
N14 88.2 73.5 62.5 92.6
N15 88.2 82.4 71.4 93.3 0.902 0.041 0.822–0.983 b0.001
N16 52.9 88.2 69.2 78.9
N17 47.1 97.1 88.9 78.6

PPV = positive predictive value.
NPV= negative predictive value.
AUC = area under the curve.
SE = standard error.
CI = confidence interval.
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the scale, it can be said that it has sufficient internal consistency since it
is above the critical value of 0.7. The relatively lower value may be be-
cause of the smaller sample size. The cutoff score of the scale was
found to be over 15, similar to the Greek [11], Arabic [13], and the orig-
inal version [7], 88.2% sensitive, 82.4% specific, NPV 93.3%, and it was
concluded that it was successful to distinguish patients with depression
from those without. When the literature is investigated, it is seen that
the different cutoff scores have been found in various studies in differ-
ent countries; thus, the importance of testing the validity and reliability
of the scales before usingwas also demonstrated. A very strong positive
correlation was found between the Turkish version of the NDDI-E and
the BDI, which is one of the most commonly used depression scales,
and it showed that the scale was successful in terms of validity. It was
observed that the scale was very practical during the application; it
was not difficult for the patients to understand the questions, and de-
pression screening was very easy.

In our study, the ratio of men and womenwas approximately equal.
There was no significant difference between the genders in terms of de-
pressive symptoms in accordance with the results in the Korean and
Serbian versions of the scale. In the literature, there are studies
reporting that depression is more common in female patients with ep-
ilepsy than in male patients, and conversely, there are also studies
that did not find a significant difference between them [20,21].

Contrary to a previous study reporting that subjects with depression
and epilepsywere significantlymore likely to be single and unemployed
than subjects with epilepsy without depression [22], no significant dif-
ference was found between these two groups in our study. The differ-
ence in the number of patients may have had an impact on the results,
as well as the fact that women in our country do not take an active
role in the business life, usually being a housewife.

There was no significant difference between the group with depres-
sion and the group without depression in terms of seizure type.

The relatively small sample size is a limitation of this study. Since the
population of the province where the study is conducted is relatively
small, the number of patients with epilepsy who visit the outpatient
clinics is also small. Therefore, it is difficult to reach high number of
patients.

In conclusion, the results showed that the Turkish version of the
NDDI-E scale could be used as a valid and reliable measurement tool.
The advantage of the scale is that it is short and understandable, and it
can be easily applied by bothneurologists andpsychiatrists. It is thought
that the scale will facilitate screening of depressive symptoms in pa-
tients with epilepsy, and thus, help to avoid overlooked cases, especially
in busy clinics.

Declaration of competing interest
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