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Abstract

Backgrounds: Neurophobia is a fear of neurology among medical students. Early detection
is necessary for prevention and further treatment because neurophobia will have a
negative impact on patient care. The objective of this study is to investigate the occurrence
of neurophobia among medical students. Methods and Materials: A cross-sectional study
using the validated NeuroQ questionnaire was distributed to Faculty of Medicine,
University of Indonesia (FMUI) students. Inclusion criteria are age 218 years, pre-clinical
and clerkship students, able to read, understand, speak Indonesian and answer questions
independently, and willing to participate in research. Exclusion criteria are questionnaire
data that is not filled in completely. Descriptive and comparative tests were carried out to
analyze variables. Results: A total of 89 FMUI students completed the questionnaire with
an average NeuroQ score of 17.22 (SD 1.999). Most of the students (73 students; 82%) had
a NeuroQ score 216 points, 32 students (36%) had neurophobia, and 41 students (46%) had
marked neurophobia. Gender was not related to the total NeuroQ score (p=0.815). There
was no significant difference between pre-clinical and clerkship students with the total
NeuroQ score (p=0.246). Conclusions: Most students experience neurophobia. New
strategies are needed to change students' perceptions of neurology.
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Introduction

Neurological disorders are a health problem that continues to provide a significant
burden for society and healthcare workers. It caused over 10 million deaths and 349 million
disability-adjusted life-years (DALYs) worldwide in 2019. According to the study of Global
Burden of Disease, neurological and cerebrovascular disorders continue to increase in low
and middle-income countries (low-income and middle-income countries/LMICs). The
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magnitude of this disorder results in the need for trained health workers to provide quality
neurological services and care."”

A study in England and the World Health Organization (WHO) recommends a
minimum of one neurologist per 100,000 population.? Another study in the United States
stated that the availability of neurology doctors increased by 11% between 2013 and 2025,
but the demand is expected to increase by up to 16%.* This condition illustrates the global
need for an increasing number of neurologists.’

Neurology itself has become a field in which few medical students are interested.®
This is illustrated in Gutmann et al.'s research that only 2.8% of students have plans to
pursue a neurology residency study program.’” Many studies reveal that medical students
around the world have shown fear of neurology, which is known as neurophobia. In 2023,
research in Brazil discovered that 63.6% of medical students suffered from neurophobia.’
Neurophobia is measured and detected using the NeuroQ.>*

Knowing the condition of neurophobia is essential to implementing a new learning
system for medical students. Currently, there is no scoring to assess neurophobia in
Indonesia and there are no studies that provide an overview of neurophobia in Indonesia.
So, this research is expected to produce an Indonesian version of NeuroQ that is valid and
reliable and can be used to provide an overview of neurophobia in Indonesia that has never
been presented before. It is hoped that the results of this study can help, especially
teaching staff, in the education process and improve the quality of neurology patient
services and the number of neurology doctors in the future.

Materials and Methods

This study used a cross-sectional design using the Indonesian version of the NeuroQ
questionnaire. This study applies the total sampling method from October 2023-August
2024. The NeuroQ questionnaire was translated into Indonesian and then tested for
validity and reliability using IBM SPSS Statistics 25 software. The validity test was
conducted using Pearson correlation and the reliability test was assessed using Cronbach's
Alpha scale. After testing validity and reliability, the questionnaire was distributed to the
target research population. Inclusion criteria are age 218 years, pre-clinical and clerkship
students at the Faculty of Medicine, University of Indonesia (FMUI), able to read,
understand, speak Indonesian and answer questions independently, and willing to
participate in research by signing the informed consent form. Exclusion criteria are
questionnaire data that are not filled in completely. Data will be presented descriptively
and processed using IBM SPSS Statistics 25 software. Comparative tests for categorical
and numerical variables use the unpaired T-test if the data is normally distributed and the
Mann-Whitney test if it is not. This study has been approved by the FMUI’s research ethics
committee under the number KET-1385/UN2.F1/ETIK/PPM.00.02/2023.
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Results

A total of 89 FMUI students participated in this research by filling in all 5 points of
the NeuroQ questionnaire. The five questions in NeuroQ consisted of: Q1. | find
neurological concepts difficult to understand; Q2. | have confidence in my ability to
understand neurological concepts; Q3. Compared to other medical specialties, | find
neurology to be more complicated; Q4. | have confidence in my ability to study neurology;
Qs. | find it difficult to apply theoretical knowledge in neurology to the clinical examination
(Figure 1). The Pearson correlation coefficient showed a strong correlation between the
question scores. Reliability with a Cronbanch's Alpha coefficient of 0.644 showed that the
5 point NeuroQ questions have a fairly good level of reliability. The student demographic
data collected was 48 women (53.9%) and 41 men (46.1%) with the educational level of 10
pre-clinical students (11.2%) and 79 clerkship students (88.8%). Students were aged 18 to 25
years, with a mean age of 22.37 years (SD: 1.352).
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Figure 1. Distribution Graph of Answers to NeuroQ

The average NeuroQ score obtained was 17.22 (SD 1.999). A total of 73 students (82%)
had a NeuroQ score 216 points, 32 students (36%) with neurophobia, and 41 students (46%)
were truly neurophobic. Gender was not related to the total NeuroQ score (p=0.815).
There was no significant difference between pre-clinical and clerkship students with the
total NeuroQ score (p=0.246).

Discussion
This study used the NeuroQ questionnaire which contained 5 questions with a 5 point

Likert scale (strongly disagree to totally agree). The NeuroQ questionnaire came from
Sorbonne University, Paris and was translated into Indonesian. The Pearson correlation
coefficient showed a strong correlation between question scores. Reliability with a
Cronbanch's alpha coefficient of 0.644. The initial study in Paris tested the NeuroQ

40



Proceedings Book of ICE on IMERI

questionnaire and obtained strong Pearson correlation values between all items, while
Cronbanch's alpha internal consistency was 0.58. The minimum and maximum scores for
the NeuroQ are 5 and 25, respectively. Neurophobic students have a threshold score of 16-
17, while marked neurophobia requires a score of >18.%

Prior to the NeuroQ score, there was no specific approach for measuring the
prevalence of neurophobia that was appropriate for pre-clinical students.” The Schon
Questionnaire has been used to assess neurophobia which consists of 4 question points
that assess interest, knowledge, difficulty, and level of confidence in dealing with
neurological patients. The last two questions assessing the difficulty and level of
confidence in dealing with neurology patients have a score of 1 to 5. The lowest score
indicates high level of difficulty and low confidence. A cumulative score of <4 on these 2
items indicates as neurophobic. However, this questionnaire is not entirely appropriate for
students who have never had interaction with neurological patients.’ The study in Saudi
Arabia also created a questionnaire to assess neurophobia which consisted of 2 parts:
demographic data and a section assessing student attitudes towards neurology using a 4-
point Likert scale with 12 questions. However, the questionnaire results only described
descriptive data from each question point and there was no limit to the neurophobia
enforcement score."

Of the total 89 research samples, 73 (82%) FMUI students had a total NeuroQ score
216 experiencing neurophobia. McGovern's research showed that 99/395 (25.1%) medical
students experienced neurophobia in the 2020 academic year, and 29/395 (7.3%) students
were marked neurophobic. There were 358/395 (91.1%) students who said neurology was
difficult. Gender was unrelated to the total NeuroQ score (p=0.815) in this study, whereas
according to McGovern, women had a higher NeuroQ score than men (p=0.002).°
Neurophobia was also found in 63.3% of medical students in Brazil in 2022.”> Previous
studies in Singapore found that 47.5% of students were neurophobic.” As many as 85.5% of
medical student respondents in Saudi Arabia thought that neurology was a challenging
subject, 91.5% thought that neurological diseases were very complex and difficult to study,
and 82.5% agreed that neurological examinations were more complex.” Schon's research
results also showed that the level of knowledge of medical students in England was lowest
in the field of neurology compared to other medical sciences (p 0.001).°

Approximately 10-20% of hospital acute inpatients are patients with neurological
illnesses. Over the last few decades, the number of neurological illnesses has increased
from 134.1 per 100,000 people in 1985 to 274.7 in 2006. General practitioners rather than
neurologists manage the majority of neurological illnesses.” As many as 82% of students
experienced neurophobia in this study. These figures show a very large prevalence of
neurophobia. Prolonged neurophobia will lead to inaccurate diagnoses, increased
referrals in the field of neurology, and poor patient outcomes.® The high number of cases
of neurophobia will also result in a decrease in career interests in the field of neurology.
Neurology was initially a popular career choice, ranking 8™ out of 17 specialty categories.
A total of 1,403 (2.7%) new students were interested in becoming neurologists, but over
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graduation, the field of specialization in neurology fell to 11" out of 17 specialty categories.
Only 19.8% of students maintained an interest in the specialty of neurology.” According to
Loftus research from 2016, neurology is a difficult subject with low interest among medical
students and general practitioners when compared to other specialties.” Previous studies
also found that more than half of medical graduates no longer consider neurology as a
future career option, compared to 20% in their pre-clinical years."

Neurophobia may begin to develop during the pre-clinical period. A late
identification of a phobia can result in the inavoidance of neurology courses and failure to
implement corrective actions. Neurophobia may worsen during medical school and will
continue into clinical practice. Therefore, appropriate strategies are needed to overcome
this problem early on. A study at Penn State College of Medicine showed that 36% of
student respondents experienced less than satisfactory teaching in neurology during the
pre-clinical period, the majority of respondents wished they had more exposure to
neurology during the pre-clinical period (42.8%).° A study in Saudi Arabia also showed that
the majority of students (70.4%) explained their lack of interest in neurology due to poor
learning experiences.” Arecent review offered 3 strategies for combating neurophobia by
1) building continuous neurology education, 2) combining active learning and observation,
and 3) increasing socialization in the field of neurology.”

The decline in interest in the field of neurology suggests that neurophobia is an
acquired trait and may be related to the teaching methods used. Several studies
corroborate this idea, pointing to poor teaching methods as a cause of neurophobia.'”
Effective and innovative teaching methods can increase pre-existing interest in neurology
as Mcgovern 2021 found.® Teaching methods with an in-depth and intuitive approach need
to be used to understand the pathophysiology of neurological diseases.” Through role-
playing, students, as patients with clinical symptoms of neurology, can increase empathy
and greater understanding of the manifestations of neurological disease. An intuitive
teaching style can be useful in teaching difficult theoretical subjects like neuroanatomy.
McGovern found that the average NeuroQ score decreased 22.3% in neurophobic students,
the baseline NeuroQ score was 14.1 [SD 2.4] and after adopting the new learning method,
the average NeuroQ score became 12.9 [SD 2.8]. Neurophobic students after following the
new teaching method were 77 (19.5%) which had a significant difference with the number
of neurophobic students in baseline (p=0.7). The absolute risk reduction score was 5.6%,
whereas the alternative risk reduction was 22.2%. There were 20 students who were truly
neurophobic (5.1%), with an absolute risk reduction of 2.3% and an alternative risk reduction
of 31.0%. However, there was no control group in this study, so it was impossible to
evaluate the differences between the learning methods used.® Bedside teaching is the
most popular learning method that is frequently recommended by students to improve
the quality of learning (pre-clinical: 86.5%, clinical: 89.9%, and internship: 92.3%).> Basic
neuroscience learning methods must have clinical correlation with evidence-based
learning, including problem-based learning (PBL) which is then applied at the clinical stage.
The 10-week pre-clinical neurology module should consist of clinically oriented neurology
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cases and neurologic examinations. Neurology clerkships that included patient meetings,
interdisciplinary conferences, teaching with consultants, and integrated scientific
discussion sessions have been shown to help reduce neurophobia while strengthening
deeper learning.®

One of the limitations of our study included the small sample size. The small sample
size allowed limited variability and reliability of the questionnaire. Most of the respondents
for this research were clerkship students. A homogeneous sample can cause response
bias, so this study may not reflect all medical student situations. Therefore, it is envisioned
that further study will encompass all levels of medical student education with a bigger
sample.

Conclusions

The prevalence of neurophobia is very high among FMUI students. To overcome this
condition, a surveillance systemis needed to monitor and track neurophobia incidents. The
updated assessment of neurophobia, as determined by the NeuroQ score, may serve to
lower the prevalence of neurophobia in the future through innovative learning method
solutions. NeuroQ can be a reference for future research to evaluate and compare the
incidence of neurophobia at various levels of medical education. Long-term prospective
studies are required to investigate the long-term effects of neurophobia, clinical behavior,
and patient care quality.

Competing Interests

There is no conflict of interest in this study.

Acknowledgments

This article was presented at the 9" International Conference and Exhibition on
Indonesian Medical Education and Research Institute (9th ICE on IMERI) 2024, Faculty of
Medicine, Universitas Indonesia. We are grateful for the outstanding assistance provided
by the committee of The 9™ ICE on IMERI 2024 throughout the preparation of the
manuscript and the peer-review process.

References

1. Ding C, WuY, Chen X, ChenY,Wu Z, Lin Z, et al. Global, regional, and national burden
and attributable risk factors of neurological disorders: The Global Burden of Disease
study 1990-2019. Front Public Heal. 2022;10.

2. Shelley B, Chacko T, Nair B. Preventing “neurophobia”: Remodeling neurology
education for 21 st -century medical students through effective pedagogical
strategies for “neurophilia.” Ann Indian Acad Neurol [Internet]. 2018;21(1):9.
Available from: https://journals.lIww.com/10.4103/aian.AIAN_371_17.

43



10.

1.

12.

13.

14.

15.

16.

Proceedings Book of ICE on IMERI

Santos-Lobato BL, Tomaselli PJ, Santos-Lobato EAV, Cassenote AJF, Cabeca HLS.
There is no shortage, but inequality: demographic evolution of neurologists in
Brazil (2010-2020). Arq Neuropsiquiatr. 2023;81(2):134-45.

HRSA. HRSA: Health Workforce Projections: Neurology Physicians and Physician
Assistants. 2017;(62):8-10. Available from:
https://bhw.hrsa.gov/sites/default/files/bhw/health-workforce-
analysis/research/projections/BHW_FACTSHEET Neurology.pdf.

Rodrigues AN, Sousa TS, Marvao MCR, Sena DS, Koshimoto BHB, Silva SCFP, et al.
Education research: Monitoring and tracking neurophobia. Neurol Educ.
2023;2(3):1-12.

Henry A, Kwegyir-Aggrey A, Hennessy E, Sun C, Lowden M. Combatting
neurophobia: Neurology exposure in preclinical years and residency match trends
(1880). Neurology. 2021;96(15_supplement):1-6.

Gutmann L, Cahill ¢, Jordan JT, Gamaldo CE, Santini V, Ali |, et al. Characteristics of
graduating US allopathic medical students pursuing a career in neurology.
Neurology. 2019;92(17):E2051-63.

McGovern E, Louapre C, Cassereau J, Flamand-Roze C, Corsetti E, Jegatheesan P, et
al. NeuroQ: A neurophobia screening tool assesses how roleplay challenges
neurophobia. J Neurol Sci. 2021;421.

Schon F, Hart P, Fernandez C. Is clinical neurology really so difficult?. J Neurol
Neurosurg Psychiatry [Internet]. 2002 May;72(5):557-9. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/11971033.

Lukas R V., Albert D V. Neurophobia among medical students. Neurosciences
[Internet]. 2015 Oct 13;20(4):404. Available from:
https://nsj.org.sa/lookup/doi/10.17712/nsj.2015.4.20150500.

Kam K gian, Tan GSE, Tan K, Lim ECH, Koh NY, Tan NCK. Neurophobia in medical
students and junior doctors--blame the GIK. Ann Acad Med Singapore [Internet].
2013 Nov;42(11):559-66. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/24356651.

Matthias AT, Nagasingha P, Ranasinghe P, Gunatilake SB. Neurophobia among
medical students and non-specialist doctors in Sri Lanka. BMC Med Educ. 2013;13(1).
McCarron MO, Stevenson M, Loftus AM, McKeown P. Neurophobia among general
practice trainees: The evidence, perceived causes and solutions. Clin Neurol
Neurosurg [Internet]. 2014;122:124-8. Available from:
http://dx.doi.org/10.1016/j.clineuro.2014.03.021.

Conway S, Tubridy N. “Neurophobia”: More nurture than nature?. Ir Med J
[Internet]. 2018 Mar 14;111(3):710. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/30376228.

Tarolli C, J6zefowicz R. Managing neurophobia: how can we meet the current and
future needs of our students?. Semin Neurol [Internet]. 2018 Aug 20;38(04):407-12.
Available from: http://www.thieme-connect.de/DOI/DOI?10.1055/s-0038-1666987.
Fantaneanu TA, Moreau K, Eady K, Clarkin C, DeMeulemeester C, Maclean H, et al.
Neurophobia inception: A study of trainees’ perceptions of neurology education.
Can J Neurol Sci/J Can des Sci Neurol [Internet]. 2014 Jul 20;41(4):421-9. Available
from:
https://www.cambridge.org/core/product/identifier/S0317167100018436/type/jour
nal_article.

44



Proceedings Book of ICE on IMERI

17. Roze E, Flamand-Roze C, Méneret A, Ruiz M, Le Liepvre H, Duguet A, et al. ‘The
Move’, an innovative simulation-based medical education program using roleplay
to teach neurological semiology: Students’ and teachers’ perceptions. Rev Neurol
(Paris) [Internet]. 2016 Apr;172(4-5):289-94. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S0035378716300558.

45



