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ABSTRACT
Background
Globally, 22.6 million people require neurological care, with traumatic brain injury and stroke as major yet
underrecognized causes of disability in India. Neurology's complexity, coupled with gaps between theory and practice,
often leaves students overwhelmed. Early detection of neurophobia in physiotherapy students can help overcome these
barriers, fostering confident therapist and improving patient outcomes. Hence, current study aims to develop and
validate a questionnaire for assessing Neurophobia among physiotherapy students.
Method
Study consisted of two phases: A self-constructed questionnaire assessing knowledge, teaching in neurology subject,
clinical assessment and exposure among the BPT students was developed followed by content validation by a panel
of experts. Content Validity Index was used to validate the questionnaire domains. Pilot testing was conducted on 30
students in which the developed questionnaire was administered. The validity and reliability of the questionnaire were
analysed using the Item-Total Correlation and Cronbach's alpha, respectively.
Results
The questionnaire demonstrated strong measurement properties, with a content validity index of 0.90 and a reliability
coefficient (Cronbach's alpha) of 0.911. Item-total correlations across all domains exceeded 0.30, meeting established
validation criteria. These results confirm its validity and reliability for assessing neurophobia among physiotherapy
students.
Conclusion
The questionnaire exhibited robust psychometric properties, confirming its validity and reliability as an effective
instrument for evaluating neurophobia among physiotherapy students.
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examination.
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persists throughout their academic course. This
developing apprehension often leads to avoidance in

Introduction

Neurophobia is defined as “a fear of neural sciences
and clinical neurology that is due to the student’s
inability to apply their knowledge of basic sciences to
clinical situations, leading to a paralysis of thought or
action.” Isolating foundational science from clinical
application can make science seem trivial and clinical
skills appear enigmatic.(1)

Students consistently perceived neurology as the most
formidable discipline, a view that intensifies their
neurophobia early in their preclinical years and

clinical settings, which, in turn, may contribute to
diagnostic inaccuracies and diminished patient
care.(2-6)  Reported  plausible  determinants
responsible for genesis of neurophobia includes:
Complex and abstract subjects, a deficiency of clinical
reasoning exercises, hyposkilia, challenging clinical
exams, and a lack of comfort and confidence in
managing bedside neurology patients.(2,7) The
intensive neurology curriculum frequently causes
undergraduates to become disenchanted with the field,
leading to a decline in their interest in pursuing
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neurology as a career. This effect is often compounded
by students’ particular concerns about their grasp of
neuroanatomy and neurophysiology, as well as their
apprehension  regarding  clinical  examination
skills.(8,9)

With the progressive aging of the global population,
the prevalence and impact of neurological disorders
have escalated, positioning them as principal
contributors to morbidity and mortality especially in
low- and middle-class countries. According to the
World Health Organization, neurological conditions
constitute approximately 6.3% of the worldwide
health burden, while neurological and psychiatric
disorders collectively account for 28% of all
disability-adjusted life years.(2,7,10) In 2021,
neurological disorders afflicted over three billion
individuals, constituting approximately 43% of the
world’s population and 10-20% of acute hospital
admissions. Neurological conditions, encompassing
both neurodevelopmental disorders and pathologies
affecting the nervous system, accounted for 168
million years lived with disability in 2021, thereby
becoming the preeminent cause of disability on a
global scale.(11,12) Neurologic physical therapy
supports people with neurological conditions or
injuries in enhancing their health and overall
wellbeing. It does so by helping them navigate and
overcome obstacles not only on a personal level, but
also within their relationships, communities, and the
broader society. Developing an effective protocol
requires a strong understanding of fundamental
concepts as well as proficient assessment skills.(13)
Several scales exist in literature. However, they lack in
assessing the clinical and physiotherapy aspects of
neurology. Given the evidence of Neurophobia and its
implication in public health, we are sought to assess
Neurophobia among physiotherapy students and their
perception towards neuro physiotherapy.

As a result, the current study focuses on developing
questionnaire on Neurophobia and assessing the same
in physiotherapy students.

Methodology

Ethical approval was secured from the Institutional
Ethical Committee (Reference/Serial No. 857) prior to
initiating the study. The research was conducted over
the period from October 2024 to March 2025 and
comprised two distinct phases: the first phase involved
the development of the questionnaire, while the
second phase focused on validation of the
questionnaire.

Phase I: Development of questionnaire

The principal focus of this phase was the systematic
identification of pertinent domains and the subsequent
generation of items corresponding to each domain. A
meticulous review of the existing literature was
undertaken to identify scales and questionnaires

designed to  evaluate neurophobia  among
physiotherapy students. However, the review revealed
a significant gap in the literatures addressing the
assessment of neurological knowledge, pedagogical
approaches within neurology, clinical examination
competencies, and practical exposure in clinical ward
settings. In response to these identified lacunae, four
definitive domains were identified: (a) Knowledge, (b)
Teaching in neurology subject, (c) Clinical assessment
and application, and (d) exposure. The knowledge
domain was crafted to evaluate student’s
understanding of neuroanatomy, neurophysiology,
neuropharmacology, and neuropathology. The
“teaching in neurology subject” domain encompassed
inquiries related to both theoretical and practical
teaching, incorporating approaches such as PBL, CBL,
TBL and the integration of 3D models within the
curriculum. The “assessment and clinical application”
domain comprised questions addressing the
comprehensive clinical evaluation process, from
patient history taking through to diagnosis and
treatment planning based on assessment findings.
Upon completion, the questionnaire was finalized by
calculating both domain-specific scores and an overall
cumulative score.

Phase II: Validation of questionnaire

Validation of questionnaire included two stages:
content validation and sample size validation.
Content validation: Content validity was assessed
through a systematic expert validation process
involving quantitative measures such as the Content
Validity Index (CVI). A panel of ten experienced
physiotherapy professionals—five specializing in
neuro-physiotherapy and five non-
neurophysiotherapists, each with a minimum of ten
years of experience—was selected to review the
questionnaire. The experts received an online content
validation form with detailed instructions to evaluate
the relevance, clarity, and representativeness of each
item. Their ratings were then analysed using formal
scaling and statistical methods to quantify agreement
and ensure the questionnaire accurately reflected the
intended content domains. Evaluation of the clarity
and relevance of items was done using 4-point Likert
Scale, ranging from 1 to 4 where, 1= not relevant; 2=
somewhat relevant; 3= quite relevant; 4= highly
relevant. The Content Validation Index (CVI) was
calculated for each item by dividing the number of
experts who rated the items as 3 or 4 by the total
number of experts. The average CVI across all items
was computed to determine the overall content validity
of the questionnaire. The finalized questionnaire
comprised 44 items categorized into four domains.
The Knowledge domain included 17 items scored on a
scale from 0 to 3, where 0 represented “fully unaware”
and 3 indicated “fully aware.” The Teaching in
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Neurology Subject domain contained 15 items, also
scored from O (“not satisfied”) to 3 (“completely
satisfied”). The Assessment and Clinical Application
domain consisted of 10 items scored from 0 to 3, with
seven questions rated from “not confident” to
“completely confident” and three questions from
“unaware” to “completely aware,” depending on the
nature of each item. The Exposure domain included 2
items scored similarly from 0 (“not satisfied”) to 3
(“completely satisfied”). Overall, the questionnaire’s
total score ranged from 1 to 130, with scores
interpreted as follows: 0-32 indicating neurophobia,
33—64 borderline neurophobia, 65-97 no neurophobia
but reduced confidence, and 98-130 reflecting
confidence. The questionnaire has been officially
copyrighted.

Pilot study: A pilot study was conducted to validate the
KNEURO-P questionnaire using a sample of 30
physiotherapy students from institutions in Belagavi
City, selected through convenience sampling.
Participants  included final-year physiotherapy
students of both genders aged 20 to 24, with those
unwilling to participate excluded. Prior to data
collection, the study objectives were explained to the
participants, and written informed consent was
obtained. Detailed demographic data—such as age,
gender, inclusion of neurology in their curriculum, and
presence of a neurologist or neuro-physiotherapist in
their family—were recorded. The questionnaire was
then administered face-to-face to ensure accurate
completion and interaction. This pilot phase aimed to
assess the feasibility and clarity of the questionnaire
before broader application.

Statistical analysis: Statistical analysis was
performed using Microsoft Excel 2016 to determine
the content validity index following expert review,
with descriptive statistics summarizing the findings.
Validity and reliability were assessed via item-total
correlation and Cronbach’s alpha, respectively, and all
data were further analysed using SPSS version 23.
Results: The domain validity of the questionnaire was
evaluated using the item-level content validity index
(I-CVI), yielding scores of 0.90 for Knowledge, 0.87
for Teaching in Neurology Subject, 0.91 for
Assessment and Clinical Application, and 0.92 for
Exposure. The overall content validity index (CVT) for
the questionnaire was calculated at 0.90, exceeding the
accepted cut-off value of 0.78. Subsequently pilot
study was conducted including 30 BPT final year
students. The age of the subjects lied between 20-22
years. The study confirmed the questionnaire’s strong
content validity and reliability for assessing
neurophobia-related constructs.

Item reliability: KTAE among physiotherapy students
was evaluated using a comprehensive 44-item
questionnaire spanning four distinct domains.

Reliability analysis, conducted via Cronbach’s Alpha,
yielded a coefficient of 0.911, signifying exceptional
internal consistency.

Teaching in neurology
Knowledge subject
Questions| CITC | CAID | Questions | CITC | CAID
Q1 0.406 [0.909 Q18 0.649 [0.907
Q2 10.273 0.914 Q19 0.644 {0.907
Q3 0.268 0.911 Q20 0.519 [0.908
Q4 0.313 [0.910 Q21 0.701 {0.906
Q5 0.029 [0.913 Q22 0.755 0.905
Q6 0.396 10.909 [Q23 0.616 (0.906
Q7 0.330 0.910 [Q24 0.675 10.906
Q8 0.325 0.910 [Q25 0.653 (0.907
Q9 0.105 0.912 [Q26 0.556 (0.908
Q10 0.322 [0.910 Q27 0.556 [0.908
Q11 0.441 [0.909 Q28 0.728 [0.905
Q12 0.525 0.908 [Q29 0.755 10.904
Q13 0.276 0.911 [Q30 0.414 (0.909
Q14 0.196 [0.914 Q31 0.587 (0.907
Q15 0.060 0.913 Q32 -0.066 [0.913
Q16 0.166 [0.911
Q17 -0.088(0.912
Table I: Reliability analysis of NeuroP
Questionnaire Cronbach’s alpha scores
KNEURO-P 0.911

Item total correlation of the domains: The validity
analysis was carried out using Item- Total Correlation.
Table 1I: Item-Total Correlation for
“KNOWLEDGE  AND TEACHING IN
NEUROLOGY” domain

Table III: Item-Total Correlation “ASSESSMENT
AND CLINICAL APPLICATION AND
EXPOSURE” domain

’Assessment and clinicalExposure
application

Questions|CITC |CAID |Questions|CITC |CAID

Q33 0.132 0.912 Q43 0.499 10.908

Q34 0.124 0912 |Q44 0.377 10910

Q35  0.405 [0.909
Q36  [0.625 [0.906
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Q37 0.639 (0.906
Q38 0.638 10.906
Q39 0.665 [0.906
Q40 0.346 [0.910
Q41 0.480 (0.909
Q42 0.483 {0.908

(CITC - Corrected Item-Total Correlation, CAID -
Cronbach's Alpha if Item Deleted, Q — Question)

As seen in the above table, all statements have
suggested medium to strong correlation and have
recorded correlation value higher than 0.30 which is a
standard for validation.

Discussion

Among the few scales that exists in the literature there
is a dearth with regards to assessment of the
knowledge, satisfaction about the teaching in the
subject of neurology, clinical application and
exposure. Thus, this study aimed to develop and
validate a questionnaire to assess the same. As
neurophysiotherapy stands at the forefront of
rehabilitation, offering vital interventions to enhance
the lives of individuals with neurological disorders.
However, for an effective development of the
treatment protocol the physiotherapist needs a kin
knowledge of neurology subject as well as the
application of the same in assessment and diagnosis.
The primary objective of present study was to develop
a questionnaire that evaluates the KTAE related to
neuro-physiotherapy and determine the validity and
reliability of the NeuroP questionnaire. In terms of
knowledge the results of the validation demonstrated
that the questionnaire can effectively assess
neuroanatomy, neurophysiology, neuropharmacology
and neuropathology knowledge among the
physiotherapy students.

The reported incidence of neurophobia stands at 1:2,
affecting males and females equally and displaying a
bimodal distribution with onset typically emerging
during the course of medical curriculum. This
phenomenon largely arises from a persistent failure to
synthesize basic knowledge with its clinical
counterparts, leading to inability among students to
reason effectively through neurological problems.
Consequently, this disconnect fosters anxiety, dislike,
and ultimately leads to a waning interest in neurology.
It often arises from confusion caused by teaching
neuroanatomy, neurophysiology, neuropharmacology,
and neuropathology as separate, unintegrated
subjects.(1) These subjects are typically taught by
different specialties in isolation, without interlinking
them or relating them to clinical practice, which leads

to a fundamental deficiency in students’ basic
neuroscience knowledge.(14,15)

Studies consistently highlight that limited patient
exposure and inadequate teaching, compounded by the
inherent complexity of neurology, are central
challenges in neurology education; the moderate
ranking of neurology teaching reflects persistent gaps,
especially during the crucial transition from
preclinical to clinical years, and aligns with evidence
that neurophobia arises from insufficient integration of
basic science with clinical application and a lack of
opportunities to view foundational concepts through a
clinical lens and clinical aspect with a sound basis.
(7,16)

Studies have demonstrated that following ways of
teaching have more impact on the students
understanding neurology subjects team based
learning that consists of small group discussions and
collaborative problem-solving, significantly enhances
student’s understanding of neurology by fostering
teamwork and enabling the recently acquired
theoretical knowledge to real clinical cases.(17)
Controlled trials have shown that students taught
neurology through team-based learning (TBL) report
significantly higher engagement, which is associated
with greater self-directed learning and supports the
growing emphasis on active learning approaches in
neurology education(18) Case-based learning, which
involves assessing clinical cases from patient history
through evolving symptoms under expert guidance,
enables students to integrate new and prior knowledge
more effectively and enhances learner engagement,
with both case-based and team-based approaches
collectively termed small group active learning
techniques(5,19). Combining lecture-based learning
(LBL) with hybrid methods improves neurology
education outcomes more than either alone; while
LBL breaks complex topics into clear, organized
segments essential for foundational knowledge, hybrid
approaches like TBL enhance engagement and
integration, making traditional lectures  still
indispensable alongside active learning
techniques.(18) Multiple studies have demonstrated
that three-dimensional learning-using both physical
and virtual 3D brain models-significantly enhances
students” knowledge, motivation, and long-term
retention of neuroanatomy, while also improving their
understanding of spatial relationships between brain
structures.(20) Studies indicate that in neurological
diagnosis, clinical history carries the greatest weight at
78.6%, followed by neurological examination at 8.2%,
and laboratory or ancillary tests at 13.2%. Despite
technological advances, the cornerstone of accurate
diagnosis remains the anatomy to clinical method,
which emphasizes correlating clinical findings with
anatomical knowledge.(21)
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By systematically integrating these evidence-based
determinants into the assessment framework, our
questionnaire not only facilitates a nuanced
understanding of the multifactorial origins of
neurophobia, but also enables the identification of
specific educational gaps and barriers faced by
learners. Validation results confirm its effectiveness in
assessing various dimensions of neurophobia,
highlighting its value in medical education and clinical
practice. The questionnaire provides key insights into
knowledge, teaching methods, and clinical experience
in neurophysiotherapy among physiotherapy students,
guiding the creation of targeted training programs.
Ultimately, it supports the development of innovative
educational strategies aimed at enhancing neurology
education and improving student confidence and
competence in neurophysiotherapy.

The study recognized limitations, notably the omission
of hybrid teaching methods such as DCT, bedside
teaching, and flipped classrooms in assessing
neurophobia. Including these approaches could offer
deeper insight into how different pedagogical
strategies shape students’ learning experiences.
Additionally, tracking changes in knowledge,
teaching, clinical aspects and exposure (KTAE)
among physiotherapy students over time would help
evaluate the true impact of educational methods and
highlight areas for improvement.

Conclusion:

This study marks a pivotal advancement in the early
detection of neurophobia among physiotherapy
students and offering an understanding of its complex
dimensions. The validated questionnaire provides a
robust framework for assessing knowledge,
pedagogical approaches, and clinical aspects related to
neurology. By highlighting specific educational gaps,
the research emphasizes the value of integrating
innovative hybrid and traditional teaching approaches.
Such strategies not only enhance learning but also help
develop more confident and capable therapists,
ultimately benefiting patient care for neurological
disorders.
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