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Objectives: To evaluate the AIIMS Modified INCLEN tool for the diagnosis of epilepsy.
Methods: This cross-sectional study enrolled 250 children aged 1 month to 18 years
presenting with complaints of abnormal body movements to either the pediatric or neurology
outpatient departments in our institution between October 1, 2018 and June 30, 2020. The All
India Institute of Medical Sciences (AIIMS) modified International Clinical Epidemiology
Network (INCLEN) diagnostic tool for epilepsy (AIIMS modified INDT-EPI) was administered
and a diagnosis was made, which was further verified by a pediatrician or a neurologist.
Specificity, sensitivity, positive predictive value (PPV) and negative predictive value (NPV)
were calculated. Results: The study tool had a sensitivity of 87.6% and specificity of
84.0%. The PPV and NPV of the study tool were 86.8% and 84.9%, respectively.
Conclusion: The study tool has good psychometric properties for physician assessment

with regard to diagnosis of epilepsy.
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pilepsy accountsfor 0.5% of the global disease
burden[1]. Thediagnosisof epilepsy isusually
made on the basis of clinical history supported
y brain imaging and electroencephal ography
(EEG). Misdiagnosis may occur in nearly one third of
cases, even when physiciansareinvolved [2-5]. Multiple
possible reasons for epilepsy misdiagnosis have pre-
viously been reported [2,5,6]. Most health centersin our
country do not have adequate resources or ready access
to diagnostic facilities, which may contribute to
misdiagnosis and increase in referral of severa patients
[7,8]. Approximately 80% of specialist physicians are
practicing in urban India. In this scenario, primary health
center (PHC) based care can be essential to decrease
treatment gap [6].

Questionnairesthat areinexpensive, fregly available,
and easy to use by ageneral pediatrician canaidin correct
management of epilepsy in children. The International
Clinical Epidemiology Network (INCLEN) developed a
simple questionnaire-based tool in multiple Indian
languagesfor epilepsy diagnosisinthecommunity (INDT-
EPI), which had good psychometric properties [9]. This
was subsequently modified as the AIIMS Modified
INCLEN diagnostic tool for epilepsy (AIIMS Modified
INDT-EPI) [10]. This study was planned to evaluate the
diagnostic accuracy of theAlIMSModified INDT-EPI tool

for epilepsy.
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METHODS

This cross sectional study was conducted in the
outpatient clinicsof pediatric and neurology departmentin
atertiary level healthcareinstitutionin Northern Indiafrom
October 1, 2018 to June 30, 2020. Ethical approval was
obtained from theinstitutional ethicscommittee. A written
informed consent was obtained from the primary care-
giver, and written assent was obtained from children bet-
ween 12 and 18 years. Children aged onemonthto 18 years
present-ing with abnormal body movements or seizures
were enrolled. Children with severe acute illness, which
required hospital admission, were excluded fromthe study.

Demographic details and pre-diagnosed comorbid
neurodevelopmental disorders (NDDs) were recorded.
AlIMSModified INDT-EPI 10-item questionnaire[11] was
administered to primary caregivers, and the diagnosis of
“epilepsy”, “Noepilepsy”, “singleseizure” or “indetermi-
nate” was made after assessing as per the scoring men-
tionedintheINCLEN tool. The diagnosisof epilepsy was
further verified by either a pediatrician or a neurologist
(labelled as* experts’), who were blinded to the scoring on
the tool. Diagnosis of “epilepsy” or “No epilepsy” made
by the expert was considered asthe gold standard.

Satistical analysis. The sensitivity, specificity, positive
predictive value (PPV) and negative predictive value
(NPV) wereexpressed as percentageswith 95% Cl. Cohen

VOoLUME 60—JANUARY 15, 2023



46

Kappatest was used to compare diagnosis by study tool
and the gold standard. Thedata of indeterminate category
patients were excluded from statistical analysis while

MobpiFieD INCLEN TooL FORr EPILEPSY

Table I Clinico-demographic Characteristics of Children
With Abnormal M ovementsAssessed for Epilepsy (N=250)

Characterigtics Value
comparing the study tool with theexperts’ diagnosis.

Males 161(64.4)
RESULTS Agegroup
Clinico-demographic profileof theenrolled 250 childrenis 1 mo-2y 70(28)
illustrated in Table 1. As per gold standard, 138 children ~ 2y-5Y 64(25.6)
were diagnosed as epilepsy. Seizures were found ~ ©18Y 116(46.4)
secondary to underlying etiologies in 80.3% (n=90) of  Urbanresidence 194(77.6)
children diagnosed with * No epilepsy’ and most common ~ Comorbid NDDs 88(35.2)
etiology was febrile seizures (n=44, 48.8%), followed by Intellectual disability 42(47.7)
toxic and metabolic causes (n=21, 23.3%). Asper the study Neuromotor disability 34(38.6)
tool, 114 (45.6%b) children had epilepsy, 93 (37.2%0) children Behavioral disorder 12(13.6)

did not have epilepsy and rest 43 (17.2%) children were
classified asindeterminate.

There was substantial agreement between physician
diagnosis and study tool diagnosis (k=0.717, P<0.001).
The sensitivity, specificity, PPV and NPV of the study tool
were >80% (Tablell). The study tool showed maximum
sensitivity and NPV among age group of 1 month-2 years,
whereas maximum specificity and PPV wasfound among
age group of 2-5 years. However, this tool showed least
accuracy with least specificity among age group of 5-18
yearsascompared to other agegroups(Tablel ).

DISCUSSION

Utility of pediatric management protocols such as
I ntegrated management of neonatal and childhood ilIness
(IMNCI) for management of common childhood illnesses
have exemplified theimportance and usefulness of simple
management toolsthat can help aprimary care physician
inthe peripheral settingsto manage patients satisfactorily
[12,13]. The present study demonstrates acceptable
psychometric propertiesof theAlIMSmodified INDT-EPI
tool for diagnosisof epilepsy in children.

Values in no. (%). NDDs-neurodevelopmental disorders.

Thepsychometric propertiesof aquestionnairewill help
qualify their usefulness as a diagnostic screening tool in
primary health carelevel wheretertiary level diagnosticaids
arenot available. Earlier researchershave attempted to study
the utility of questionnaire-based epilepsy diagnostic or
screening tools. Most of theearlier screening questionnaires
for epilepsy concentrated on diagnosis of only tonic clonic
seizures [14]. However, the AIIMS Modified INDT-EPI
includesquestionsto detect various sel zuretypes, including
myoclonic seizures, epileptic spasms, aonic seizures,
absenceseizuresand focd seizures[10,11].

Questionnaires for diagnosis of epilepsy used in the
earlier studies were designed based on experience of
experts rather than standard international definitions or
classification of seizures. AIIMS Modified INDT-EPI is
based on ILAE classification, which could be possible
explanation for high sensitivity for this study tool as
compared to most of the previous studied tools [14,15].
Second possiblereason for high sensitivity inour study is

Tablell Psychometric Propertiesof AlIM SM odified INDT-EPI in VariousAge Groups (N=250)

Value 1mo-18 y(overall) 1mo-2y(n=70) 2-5y(n=64) 5-18y(n=116)
Sensitivity 87.61% 94.44% 77.42% 90.62%

(80.09% to 93.06%) (72.71%t0 99.86%) (58.90% to 90.41%) (80.70% to 96.48%)
Specificity 84.04% 85.71% 96.00% 70.37%

(75.05% to 90.78%) (71.46% to 94.57%) (79.65% to 99.90%) (49.829% to 86.25%)
Positive pre- 86.84% 73.91% 96.00% 87.88%
dictivevaue (80.50% to 91.34%) (57.25%to 85.70%) (77.70% to 99.40%) (80.13%t0 92.87%)
Negative pre- 84.95% 97.30% 77.42% 76.0%
dictivevaue (77.42% 10 90.28%) (84.229%t0 99.59%) (64.00% to 86.86%) (58.72%to 87.57%)
Accuracy 85.99% 88.33% 85.71% 84.62%

(80.50% to 90.41%) (77.43%10 95.18%) (73.78%t0 93.62%) (75.54%10 91.33%)

AIIMS modified INDT-EPI

(INCLEN) diagnostic tool for epilepsy.
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- All India Ingtitute of Medical Sciences (AIIMS) modified International Clinical Epidemiology Network
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WHAT THIS STUDY ADDS?

« The AIIMS Modified INDT-EPI tool has a good sensitivity and specificity, and can be used in the outpatient
setting for a diagnosis of epilepsy or no epilepsy among children aged between 1 month and 18 years.

due to ability of our study tool to diagnose wide range of
epileptic seizures as compared to earlier studies that
focused on specific seizuretypesonly. Similarly, our study
yielded high specificity as compared to previous studies
due to ability of the tool to diagnose more types of non-
epileptic eventslike breath holding spellsand syncope. A
high specificity of study tool trandatesinto high positive
predictivevalueand low false positiverates.

We observed a lower sensitivity of study tool as
compared to previous studies [10,16,17]. This can be
attributed to the different type of study population as
these studiesenrolled childrenwith higher risk of seizures.
Parents of such children are more familiar with termino-
logies which can increase chances of a positive response
and thus higher sensitivity with a study questionnaire
[10,16,17]. Inour study, weenrolled children comingtothe
general pediatric and neurology outpatient department
with history of any abnormal body movements. Similarly,
low specificity of diagnostic questionnairein our study as
compared to some previous studies can be attributed to
the different type of study population as unlike these
studies, our study did not include healthy children as
controls[14,16,17]. Specificity of atest usually increases
with healthy controls.

In subgroup analysis for age, in our study, AIIMS
Modified INDT-EPI tool showed highest utility in age
group of 1 month-2 years. This was in contrast to the
results of the validation study [10], which showed least
sensitivity (86.5%) and positive predictive value (88.4%)
in age group of 1 month-2 years as compared to age >2
years, and also demonstrated that the best diagnostic
accuracy was found among age group of 2-9 years. A
higher sensitivity in children with comorbid NDDs could
possibly be because parents of children with comorbid
NDDsweremorelikely to understand theterminologiesin
the questionnaire. The original study [9] also demons-
trated the increase in sensitivity (97.4%) of diagnostic
guestionnaire when administered to children with
comorbid NDDs, as a soreported later [10].

Thedataof childrenwith ‘indeterminate’ category on
thetool wasremoved from analysis, whichmay havehad a
modifying effect on the psychometric properties in this
study. However, as the study setting was a general out-
patient setting, it makes our findings more relatable to a
peripheral health care setup. Thus, our findings support
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the usefulness of thisquestionnaire asascreening tool for
diagnosis of abnormal body movements as possible
epilepsy or otherwise.

Toconclude, AlIMSmodified INDT-EPI questionnaire
had a high diagnostic accuracy, and can be used in the
outpatient setting for a reliable diagnosis of seizure or
seizure-like events in children and young adults aged 1
monthto 18 years.
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