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ABsTRACT
Neurophobia is a term used to describe the fear of any topic related to neurology due to failure to 
integrate basic science knowledge to clinical situation. It has been found that majority of first liner 
medical staff felt less confident in dealing with patients with neurological illness. This is rather 
alarming since as the improvement of medical facilities in the recent decade, the age span of the 
population increases hence, so does their related neurological diseases. Probing into this phobia among 
the medical professionals has led to one common problem-their undergraduate experience. It has 
documented that high percentage of disinterest to neurological subject due to its teaching methods 
and the complexity of the topics. The aim of the study was to discuss on various teaching strategies to 
overcome this phobia. It has been found that vertical and horizontal integration has been beneficial in 
augmenting students understanding and retention of knowledge. Thus, it has been implemented and 
suggested as the suitable curriculum format in medical undergraduate programme. Apart from that, in 
coherence of IR 4.0 era, there are many innovative teaching techniques that have been studied over the 
years to facilitate teaching and promote students’ motivation towards neurological topics. However, 
some traditional sessions such as dissections classes still are very much relevant in pre-clinical teaching 
sessions. Neurophobia has been an “epidemic disease” for decades. The role of tailoring teaching 
methods to meet with the current students’ need has shown promising result to tackle this issue. 

Keywords: Neurophobia, Medical education, Neuroscience, Teaching methods, Vertical integration, 
Horizontal integration
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INTRODUCTION

Neurological diseases have claimed its 
significance over the past decades and will 
continue to increase in the next decades 
to come as the growing of older age group 
population increases (1). A study conducted 
in the United Kingdom has found that 6% 
of the population had neurological disease 
some time in their life especially for old age 
group (2). In 2005, WHO has estimated 
that neurological diseases contribute to up 
to 10.9% of global burden of disease and 
12% of cause of deaths globally. Although 
it has a relatively low mortality rate, it 
accounts for 28% of all years of life living 
with disability (3–4). A study conducted 
in the United States has disscussed 
the implication of growing number of 
neurological cases as the population ages. 
In this article, it has been postulated that 
by 2020, the demand for neurologist will 
outstrip the supply by 20% (5). So, where 
do all the other cases could turn to? 

There was a study debated on who is 
responsible in taking care of patients 
with chronic neurological illness. In this 
discussion, it has been said that neurologist 
is not the sole specialty that is responsible 
in taking care of these patients as it requires 
a multidisciplinary approach (3). Thus, it 
is important for all health care providers to 
be well versed in attending patients with 
neurological conditions (6). However, 
sadly in a study conducted among medical 
practitioner, it has been found that they are 
least confident in dealing with patients with 
neurological conditions (6). This has been 
linked to poor performance in diagnosing 
neurological related diseases (7–8). This 
condition is alarming as it will exponentially 
impact the performance of said medical 
doctors and professionals. It has been 
reported that lack of confidence in dealing 
with patients with neurological conditions 
has led to unnecessary referrals to the 
neurologist (9). Apart from that, increasing 
concerns on neurophobia phenomenon 
dealing with psychiatric illnesses was 
described in a study that emphasised 

on neurology knowledge to identify and 
manage psychiatric patients (10). 

The term “neurophobia” was first coined in 
1994 by a neurologist who described it as 
fear of any topic related to neurology due 
to failure to integrate knowledge of basic 
science to clinical situation (11). Javaid  
et al. (12) did a study on understanding of 
undergraduate students in various medical 
disciplines on their perspective on different 
anatomy subjects. They have found that 
neuroanatomy has been perceived as a 
difficult subject amongst all anatomy 
subject. This was also being supported by a 
study among medical practitioner conducted 
in 2002 by Schon et al. (7). They had 
found that their participants who perceived 
neuroanatomy as the most difficult subject 
among other subjects. Over the years, this 
issue has never been resolved. A similar 
study conducted few years later has shown 
similar results with Schon et al. (7) where 
students perceived neurology as the most 
difficult subject in medical field and has the 
least knowledge in this field (8). 

There are many studies conducted to find 
the reason of neurophobia. It has been well 
documented in various studies about the 
understanding of basic neurology is the 
key to unlock neurophobia (7, 12). In a 
study conducted among medical students 
at a few universities in Saudi Arabia found 
that 70.4% of students lost interest in 
neurology due to bad teaching experience 
whilst 82.5% perceive that neurological 
clinical examination is complex (13). 
Neuroanatomy subject in particular is 
of concern knowledge when it comes to 
understanding patients with neurological 
complaints (6). It is alarming to find 
that they understand neuroanatomy the 
least among other subjects (14). This 
alarming data should provoke a shift in 
paradigm for the academician to tackle this 
issue. How do we improve the students’ 
understanding on neurological topics and 
abolish this neurophobia stigma? In an 
article written by Sandrone et al. (15), 
where they have teamed up a group of 
neurologist and medical educator to come 
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up with a consensus to prevent the genesis 
of neurophobia, significant care need to be 
addressed on how the students are taught 
in medical school. Thus, this article aims 
to explore on some aspects that can be 
addressed in the medical curriculum and 
the teaching strategies that might affect 
the students’ perceptions on neurology 
education. 

TACKLING THE CURRICULUM 
CONTENT: DOES INTEGRATION 
PROVIDE BENEFITS?

The Traditional Curriculum

Neuroscience is a big umbrella topic that 
consist of collaboration of many units in 
medical faculty. In the pre-clinical setting, 
neuroscience is taught from anatomy, 
physiology, biochemistry and branches of 
pathology perspectives while in clinical 
years, neuroscience is related in most of the 
fields, especially in medicine, neurosurgery, 
paediatrics and psychiatry. The teaching 
and learning techniques have always been 
a debate among educationist on which 
technique is most effective in enhancing 
students’ understanding. In order to 
look at the factor of neurophobia among 
undergraduates, it is a good approach 
to look at the curriculum that they went 
through. It is important to analyse how the 
curriculum is built in as a whole rather than 
looking at a specific topic. 

During the initial development of 
medical teaching, students were trained 
as apprentices and taught by the elders. 
Following that, during 10th century, 
pre-academic teaching started where 
there were institutions built with initial 
development of pedagogy. It was not until 
16th to 17th century that the knowledge 
was not only taught by experience but 
also with experiments and observations. 
Subsequently, with further progress in 
education and health, it was in the 19th 
century where modern scientific medicine 

has been established. This was when the 
laboratory-based disciplines transformed 
into basic teaching such as physiology, 
pathology and bacteriology (16). It was in 
1910 following Flexner’s report that the 
medical education underwent a dramatic 
change that has led to a structured and 
standardised system. The medical education 
was reorganised into pre-clinical teaching 
and was conducted in the first two years in 
the undergraduate programme comprising 
lectures and laboratory work and two years 
of clinical teaching (17). 

As a result, the so-called “traditional 
method” of modern medicine was applied 
where each of the subjects was taught as a 
stand-alone unit during the initial era of 
modern medical curriculum. In the context 
of neuroscience, it was taught in discipline-
based curriculum where each department 
teach their topics according to their own 
arrangements. This may have contributed 
to potential disintegration of knowledge 
when they are taught in different timing 
and setting. Currently, although minority, 
there are medical school that practices 
traditional medical curriculum in the effort 
of preserving beneficial knowledge in each 
of the disciplines. A survey conducted 
among medical students showed one of the 
major cause in causing fear in neurosciences 
topic is due to the poor understanding of 
their basic knowledge in pre-clinical years 
(14). This may be due to disconnected 
overload knowledge with lack of critical 
thinking as reported by another survey 
which has led to negative influence on their 
factual understanding (18). The traditional 
curriculum, although has provided 
enormous amount of beneficial knowledge 
to the students, may also initiated the fear 
to the subject due to overloading and lack 
of linkage in between the disciplines. It 
is probably timely for the policy maker in 
the medical school to revisit on how to 
improvise their current curriculum.
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The Birth of Integration

Shoemaker defined an integrated curriculum 
as “education that is organised in such a 
way that it cuts across subject-matter lines, 
bringing together various aspects of the 
curriculum into meaningful association 
to focus upon broad areas of study” (19). 
In medical education, the two basic type 
of integration that are widely discussed 
is horizontal integration and vertical 
integration. Horizontal integration involves 
learning within the same structure where 
individual subject areas contribute to the 
learning process in a holistic manner (20). 
In this case, the pre-clinical department 
collaborate to develop a module to teach 
together in a systematic fashion. It has 
been shown that horizontal integration has 
improved the students’ understanding and 
knowledge retention compared to traditional 
discipline-based teaching (21). This could 
be due to collaboration and standardisation 
of topics that are learnt coherently, hence 
students understand a specific structure in 
terms of its anatomy, physiology and related 
biochemical properties rather than learning 
it under three separate entities. 

There are medical universities that have 
reviewed their curriculum and incorporated 
horizontal integration in the pre-clinical 
years. There are two studies conducted 
in the pre-clinical students in India 
comparing traditional discipline-based 
teaching and horizontal integration. In this 
study, students are group in two pools, 
traditional group and study group. There 
were taught in traditional discipline and 
horizontally integrated system, respectively. 
The study group has shown significance 
improvement in their assessment compared 
to the traditional group. This shows that 
the horizontal integration provides benefits 
in students’ comprehension on knowledge 
(22–23). This method is worthwhile to be 
addressed especially in universities that 
practicing a pure traditional method of 
teaching. However, despite the parallel 
change into horizontal integration, will 
that be enough in causing significant 

improvement in students’ understanding 
and passion towards neurology related 
topics? As in this era, there are more 
medical universities that practices 
horizontally integrated than traditional 
curriculum, however, the neurophobia 
phenomenon is still significantly prevalent 
worldwide. 

Studies have documented that teaching 
methods were not adequate to cover 
important information in neurology related 
topics (7–8). In these studies, they have 
emphasised the lack of integration of 
basic science with clinical setting that has 
promoted the incidence of neurophobia 
as they failed to relate patients’ condition 
to the basic structure and function (7–8). 
A retrospective study conducted among 
medical doctors that have experienced a 
traditional curriculum found that they felt 
inadequate and unprepared when they 
start practicing, as they are not exposed to 
the real-life experiences and everything 
where taught in segmented manner (24). 
This is where vertical integration comes 
to play. Vertical integration involves 
incorporating basic pre-clinical knowledge 
with clinical setting and vice versa (21). 
Haines et al. (25) have described that 
a dense integration of anatomy and 
radiological orientation in neuroanatomy 
teaching has markedly improved students’ 
understanding and preparedness in their 
clinical postings compared to conventional 
compartmentalised teaching method. The 
students were followed-up during their 
clinical years and was seen to be more 
prepared to attend to neurological cases and 
were given good remarks by their attending 
lecturers (25). 

Another study conducted in India 
implementing vertical integration to their 
previously traditional discipline-based 
curriculum. In this new curriculum, they 
have incorporated case-based learning, 
case stimulated interactive lectures, clinical 
seminars and patients’ exposure along with 
their didactic lectures. The timetable was 
adjusted to integrate anatomy, biochemistry 
and physiology horizontally as well. At 
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the end of study, majority of students felt 
that the recent system has improved their 
understanding and motivation towards 
neuroscience topics (26). This theory 
has been conducted by medical students 
where they were introduced with case-
based learning that allows integration of 
basic physiology and anatomy with clinical 
medicine. In this study, students feel this 
method has improved their understanding in 
neurological related topics and requested for 
more similar sessions (27). Coherent with 
this finding, a medical school in Sweden 
conducted a study of reviewing their vertical 
integration and found that this has provided 
benefit in terms of gaining deeper level of 
learning and understanding among students 
(28).

The vertical integration works both ways to 
help the pre-clinical students to understand 
the important on learning  structures and 
functions, and for the clinical students 
to understand the basic mechanism of 
disease and its pathogenesis. The clinical 
undergraduate may benefit significantly 
with a flash course on their basic sciences 
prior to each posting to enhance their 
understanding. A study conducted among 
final year medical students on integrating 
neuroanatomy course prior to their 
medical posting. This study found that the 
course helped the students to understand 
their clinical cases better. This had been 
portrayed with better post course test. 
Apart from that, their summative exam 
scores were significantly higher compared 
to the control group. The students have 
reported that neurological diseases are not 
as frightening after understanding the basic 
sciences prior to their medical posting (29).

The vertical integration is not only limited 
in the medical school but rather throughout 
their life-long learning. There was a study 
conducted among residents of primary 
care in Portugal. In this study, they have 
offered intensive clinical neuroanatomy 
course among the residents. They have 
found that there is a 120% improvement 
in the test to evaluate their understanding 
on the structures and neurological diseases 

post-intensive course. Apart from that, 
the residents also reported that they 
attended to the integrated intensive course 
and had improved their understanding 
on neuroscience significantly (30). This 
“reverse” method is undoubtedly beneficial 
for the clinical students and practicing 
medical professionals in view of they 
might lose touch in the basic structures or 
mechanisms as their focus now are more 
towards the disease and the prognosis. The 
refreshment course unsurprisingly may 
aid in their decision and management of 
patients after considering and remembering 
on how human body works in the normal 
condition. 

Apart from looking at the students’ point 
of view, it is also beneficial to look at 
the educators view on the curriculum 
content. Perception on horizontal and 
vertical integration was collected in a study 
conducted among the faculty members of 
health sciences following incorporation of 
problem-based learning session in their 
curriculum. In this study, the faculty 
members supported the horizontal and 
vertical integration curriculum as it had 
shown to improve students’ understanding 
and hence the retention of knowledge (31). 
A study conducted in India has found that 
a majority of their members agreed on 
vertically integrating their subject content 
for better students’ understanding on the 
topic during both pre-clinical and clinical 
years (32).

It is important to note that traditional 
curriculum does hold a great merit in 
teaching the medical students especially 
in terms of depth of knowledge. However, 
as the era progresses with the Generation 
Z (Gen Z) nowadays who are fast thinkers 
and often has shorter term of attention (33), 
hence this method might not be relevant 
anymore. Certainly, it is a significant change 
from the traditional method where extra 
efforts are needed from the policy maker to 
reorganise the whole subjects and arrange 
them to be appeared synchronous and 
coherent. This might pose a challenge in 
small universities that may have issues with 
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academic staff numbers and experiences. 
However, it is important to note that a great 
teamwork work both ways, hence the pre-
clinical and the clinical team may share the 
burden equally to improve their curriculum 
structure. 

TACKLING THE CONTENT DELIVERY: 
IS DIDACTIC LECTURES AND 
TRADITIONAL DISSECTION STILL 
RELEVANT? 

Improvisation of Original Technique

Despite promising result in integrated 
curriculum, Youssef (8) has reported 
that despite the change in medical 
curriculum with more vertical integration 
sessions between pre-clinical and clinical 
knowledge, it has failed to improve 
students’ perception towards neurology. 
Thus, changes should not be within the 
curriculum alone. Apart from improving 
their understanding, their interest in this 
relatively challenging topic should be 
reviewed as well. Dense studies have been 
conducted looking into content delivery 
and how it affects the understanding in 
neurological topics including neuroanatomy. 
The academicians need to prepare their 
strategies for the current Gen Z that are in 
the verge of entering college period. It has 
been documented that as the generation 
progresses, they tend to be more technology-
driven and fast thinkers (34–35). Thus, the 
traditional method of giving didactic lectures 
are gaining less popular amongst the current 
and future students. 

However, despite gaining less popularity and 
frequently scrutinised on its significance, 
lectures have shown to be still appreciated 
by medical undergraduates. According 
Kolb’s cycle of experiential learning in 
1984, learning is a cycle that starts with 
concrete experience followed by reflective 
observation then abstract conceptualisation 
and active experimentation (36). This 
experiential learning cycle has emphasised 
the importance of “together time” during 

the concrete experience phase as to gain 
a concrete knowledge from a trained 
individual. It has been discussed that 
together time enable learners to validate, 
consolidate and reframe concepts that is 
refined by the lecturers (37). In par with 
the current generation, improvisation of 
the current didactic lecture has shown to 
be beneficial. Students have responded in 
a study that the lectures provide beneficial 
input to them if it was engaging enough and 
augmented with visual stimuli such as video 
(38). This video-assisted learning is one 
of the alternatives among various sort that 
has been carried out globally to tackle the 
students’ interest during the teaching and 
learning session. This method uses video-
incorporated lectures or session to improve 
the students’ understanding, which has 
gained positive response from the students 
as it was documented improvement in 
students’ satisfaction and understanding on 
the subject (39–40). These studies support 
the idea of the current students who need 
more engaging sessions with breaks in 
between with videos for them to focus more 
on the session. 

This technique is also applicable in flip-
classroom where the concept of together 
time during introduction of new concept 
and “homework time” is flipped. The 
students are introduced to the new concepts 
prior to classroom time through various 
sorts of method such as instructional video, 
readings and video assisted lectures. The 
students spend time together after their 
individual learning time (41). Schaefer 
et al. have suggested that video-based 
neuroanatomy learning with in-person 
tutorials is one of the suitable technique in 
aiding focus and understanding through flip-
classroom session (37). However, not all 
topics are suitable with video sessions and 
some videos may take longer than the other. 
Thus, the academicians need to weigh the 
benefits of having video incorporation in 
their lectures. 
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Bringing the Student as the Primary 
Role in Teaching: The Student-Centred 
Pedagogy

In 1964, Edgar Dale has formulated cone 
of experience where he concluded that 
students retain a concrete best knowledge 
when they are actively involved in the 
teaching and learning sessions (42). Despite 
being a model created decades ago, it is still 
relevant in this era. It is documented that 
Gen Z prefers sessions that they can actively 
participate in (43). This has led to various 
efforts by the medical faculty to initiate a 
student-centred approach where student 
played the main role during teaching and 
learning sessions. The power of peer in their 
teaching and learning sessions has been 
utilised medical schools such as small group 
discussion (SGD) sessions. In this session, 
students are grouped in a small group to 
discuss on certain topics. Students are 
required to present and defend their finding 
among their peers during the session. 

The concept of SGD was further developed 
into many varieties such as team-based 
learning (TBL), problem-based learning 
(PBL) and case-based learning (CBL). TBL 
session has gain its popularity in the recent 
years. In this session, students are required 
to self-study prior to the session. During 
the session, there will be an assessment on 
individual’s readiness assurance test (iRAT) 
and subsequently reassessed again in the 
team’s readiness assurance test (tRAT). 
During tRAT, students are required to 
discuss the questions provided with the 
team members to achieve a consensus. TBL 
is then ended with discussion facilitated by 
the instructor (44). This allow immediate 
students’ feedback while promoting 
controlled SGD. Studies have found 
that teaching neuroscience through TBL 
sessions help in gaining, understanding 
and synthesising knowledge while boosting 
their motivation to learn (44–46). Apart 
from that, TBL resulted in better students’ 
performance in their examination (44), 
compared to basic active learning sessions 
such as SGD (46). Yang et al. (47), however 

showed in their study that combination of 
lecture and TBL is more superior than TBL 
alone. 

In PBL, students are grouped in small 
groups which consist of initial clinical 
presentation of a patient. They are 
required to solve the problem faced by 
the patient and relate it with their basic 
medical knowledge through discussions 
among their peers (48–49). Barrows and 
Mitchell (48) who initiated PBL method 
in 1975 has started it with “problem 
boxes” in neuroscience curriculum. It 
was documented that PBL sessions has 
improved their knowledge and confidence 
in handling neurological questions by the 
pre-clinical medical students (50) and 
significantly improved their examination 
assessment (51). However, it is important 
to note that PBL sessions require quite a 
number of trained professionals who are 
subject experts in the subject discussed. 
Trappler (52) conducted a PBL in a 
neuroscience curriculum. In the study, 
students preferred a larger group of PBL 
session as they can meet expert facilitators 
rather than small group with non-expert 
facilitators. They also expressed their 
frustration of having to cut out lectured as 
they appreciated their didactic lectures to 
improve their understanding (52). Hence, 
it is important to weigh out on how much 
to integrate the sessions, so the students 
can experience various mode of learning 
adequately. 

CBL on the other hand has a similar 
concept with PBL but consist of more 
thorough clinical presentation that leads 
to linkage of theory to practice through 
application of knowledge using inquiry-
learning method with discrete learning 
objectives (53–54). The students are given 
a complete case scenario that need them 
to solve the questions, relate it with basic 
knowledge and understand the principle 
of management in a guided inquiry 
approach. A study conducted in multiple 
universities on perception of students and 
faculty members on PBL and CBL sessions 
showed that students preferred CBL session 
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compared to PBL session in terms of better 
use of time with fewer unfocused tangents. 
However, the students perceived PBL has 
motivated them on independent and self-
directed learning (55).

Another session that uses the concept of 
peer teaching is known as near-peer teaching 
sessions where the senior students act as a 
mentor in tutoring their juniors in a small 
group session. This has been documented to 
provide benefit in students’ understanding 
and teacher’s reflection on their own 
understanding on neuroanatomy (56–57). 
These sessions have benefited both parties 
as the “teachers” while reflecting on their 
own knowledge, they are also being asked 
by the students which stimulates both of 
the parties thinking process. However, it is 
important to be reminded that the senior 
students may have other commitments and 
teaching scheduling in their current year 
which makes these sessions a challenge 
to be arranged in the timetable. These 
recommended teaching methods emphasises 
that innovating the traditional teaching with 
or without computer or software assistance 
is possible. This will be a helpful input 
in certain universities that faces budget 
constraints. Each of the sessions has shown 
to have its benefits and drawbacks. It is 
vital for the policy maker of the faculty to 
weigh what are suitable for their cohort and 
always reanalyse on the effectiveness of their 
current content delivery methods. 

Getting Help from Gen Z’s Best 
Companion: Technology-Assisted Teaching

In order to teach Gen Z, we need to 
become Gen Z in terms of learning style 
and teaching. Following this, visual 
augmentation strategy during teaching 
has been adapted incorporating the 
usage of computer. Computer-assisted 
learning (CAL) using virtual stimulation 
has also shown positive impact not only 
on understanding but has improved their 
interest during teaching and learning 
sessions (58–59). Parallel to this effort, 
Lim and Seet have conducted a teaching 

via online gaming technology where the 
students need to attend a virtual patient 
and each decision made during the game 
affects the outcome of the patient. The 
students responded extremely well from 
27% expressed confidence in interpretation 
of neurological science before the simulated 
game to 91% after the simulation 
(39). Another study has implemented 
neurogaming in their practical session to 
teach the students on electroencephalogram 
principle. The practical session using 
electroencephalogram neurogaming is aim 
to augment the students’ understanding by 
following conventional method teachings. 
The students responded well during this 
session and unanimously agreed that the 
session has helped them to understand the 
topic more clearly (60). 

Latimer et al. (61) have conducted a study 
on undergraduate students using open 
source software. This study collaborated 
with engineering, mathematics, biology 
and psychology discipline to augment the 
students’ understanding on practicality and 
physics of neurosciences basic knowledge. 
The course has shown positive impact 
on students understanding on the basic 
core knowledge on neuronal functions 
and conductivity (61). In another study, 
computer-assisted teaching and learning is 
conducted in a cheaper and more friendly 
way via social media. This study has 
used social media as a platform to share 
interesting facts, quizzes and discussion for 
limitless undergraduates’ access. The usage 
of this method had significantly improved 
students’ performance in exam portraying 
their improvement in understanding the 
topics (62). This is one of the examples that 
can be used for faculties that has difficulties 
in getting education funds for materials of 
teaching while making learning fun and 
approachable by the students.  

Although computer-assisted teaching and 
learning has gained more popularity, it is 
worth to be reminded that some rather 
traditional methods are still relevant and 
very much useful in teaching neurology 
especially in neuroanatomy. A study 
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conducted in 2016 has found that practical 
session such as brain dissection has not 
only improved students’ performance 
post-practical session but also significantly 
improved their knowledge retention (63). 
However, it is a global struggle to get a 
good specimens’ storage for every student, 
thus post a challenge in the majority of 
medical school worldwide. In view of this, 
they have to rely on prosected material with 
limited time per specimens as they have 
to share during the practical session. In 
attempt to augment learning process, online 
three-dimensional model during practical 
sessions has shown significant improvement 
in students’ understanding on difficult 
neuroanatomy structures (64–65). 

While there are many methods that have 
been suggested in literatures, each medical 
school need to tailor their programme 
based on their facilities, academic staff and 
the students’ cohort. The most important 
aspect in managing curriculum is always 
to have a feedback or audit session to 
reflect on the effectiveness of the current 
system. As discussed previously, each batch 
of generations are different in terms of 
their adaptation skills to new information. 
Thus, as an academician, it is important to 
recognise this hidden factor in organising 
and planning the teaching sessions. It is 
utmost vital to carefully plan the neurology-
based topics from the very beginning, 
undergraduate level itself as their first 
impression may give a cascade effect on how 
they perceive neurology in the future. 

CONCLUSION

Neurophobia among medical professionals 
is alarmingly common. Academicians need 
to be more proactive and creative in dealing 
with this from their undergraduate years. A 
combination of integrated curriculum with 
various teaching techniques has proven the 
improvement of students understanding, 
therefore, potentially may tackle the phobia 
when they start to practice. 
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