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INTRODUCTION

Neurological disorders are the second largest cause of mortality worldwide.[1] Although the age-
standardized incidence, mortality, and prevalence rates of numerous neurological problems 

ABSTRACT
Objectives: Neurological disorders are a global health concern, and their management requires competent 
health-care professionals (HCPs). This study aimed to evaluate the current state of neurological case management 
among Indian HCPs by focusing on different aspects such as frequency of encounters, confidence, and upskilling 
preferences in managing neurological cases.

Materials and Methods: A quantitative cross-sectional survey was conducted among 104 HCPs, including general 
practitioners (GPs) and consulting physicians (CPs). The survey gathered data on the frequency of encountering 
neurological cases, confidence levels, areas for improvement, preferred upskilling methods, and willingness to 
seek guidance from neurology experts.

Results: Of the 104 HCPs surveyed, 69 (66.35%) HCPs frequently encountered neurological cases in their daily 
practice. Among them, 70.19% expressed a moderate level of confidence in managing such cases. Nearly, all HCPs 
(99.04%) showed a keen interest in upskilling their expertise in the field of neurology. The preferred approaches 
for upskilling included case-based learning (38.38%) and online webinars or lectures (38.38%). In addition, they 
showed a willingness to engage with neurology experts for guidance.

Conclusion: Our study results highlight the high prevalence of neurological cases in the daily practices of HCPs. 
The findings reveal that HCPs are moderately confident in managing these cases, underscoring the necessity for 
targeted interventions to enhance their proficiency. Overall, the study emphasizes the importance of tailored 
neurological interventions to address the specific needs of Indian HCPs in managing neurological cases.
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decreased in many countries between 1990 and 2015, the 
absolute number of individuals affected by, dying from, 
or staying incapacitated from neurological disorders has 
increased internationally during the last 25  years.[1] Two 
reports issued by the World Health Organization (WHO) 
and the World Federation of Neurology, highlight the public 
health issues encountered when addressing neurological 
disorders, especially in developing countries with limited 
resources.[2-4]

Approximately 30 million of India’s population currently 
suffer from neurological disorders, according to data from 
house-to-house surveys conducted in 6 studies.[5-10] Since 
neurological infections, traumatic injuries, neoplasms, and 
metabolic abnormalities were not covered in the surveys, 
the burden of neurological disorders is underestimated.[2] 
The rates of overall prevalence (3.0–11.9/1,000 population) 
and incidence (0.2–0.6/1,000 population/year) in 
the general population show similarities to those in 
high-income countries (HICs), even with noticeable 
differences in population characteristics.[11] In India, like 
in other developing nations, there is a scarcity of qualified 
neurologists, necessitating ground plans and policies tailored 
to the socioeconomic and cultural context for undertaking 
neuro-epidemiological investigations.[2]

In terms of individuals seeking medical guidance from a 
general practitioner (GP), neurological conditions emerge 
as the third most commonly reported concern. According 
to a study, due to inadequate training, lack of experience, and 
misunderstandings about functional neurological disorders, 
many medical practitioners are hesitant to handle patients with 
this condition.[12] Even the process of conveying the diagnosis 
and exploring treatment options can present significant 
difficulties.[12] Another study showed that psychiatrists had 
the lowest level of confidence when it came to their abilities 
to conduct neurological examinations and understand 
neuroanatomy.[13] In a survey examining attitudes toward 
functional seizures, more than half of GPs expressed uncertainty 
or disbelief regarding the involuntary nature of such seizures.[14]

Evidence-based practice is widely recognized as the gold 
standard when providing effective and safe health care. This 
requires professionals to update and upskill themselves on 
current evidence and to change their practice to align with 
this, as well as with their patient’s preferences.[15]

Given the prevalent misconceptions and uncertainties 
among health-care professionals (HCPs) regarding 
neurological conditions, there is a pressing need to improve 
their knowledge, skills, and confidence in managing these 
cases effectively. The aim of this study was to evaluate the 
current state of neurological case management among Indian 
HCPs by focusing on different aspects such as frequency 
of encounters, confidence, and upskilling preferences in 
managing neurological cases.

MATERIALS AND METHODS

Study design and population

The study was conducted in India and targeted HCPs across 
various regions of the country. An online cross-sectional 
survey was conducted among 104 HCPs to assess various 
aspects of neurological cases, including their frequency, 
proficiency of Indian HCPs in managing them, their 
engagement in upskilling activities, areas of knowledge 
enhancement, and concerns in this field. This study utilized a 
web-based self-report survey approach, incorporating semi-
structured quantitative surveys to gather data from a diverse 
group of HCPs across various regions of India.

Study population

The study population consisted of health professionals, 
including GPs, consulting physicians (CPs), and neurologists, 
who participated in this survey from March to June 2023. 
The inclusion criteria required all participants to be qualified 
HCPs who delivered neurological care to individuals, and to 
be actively practicing. There were no other restrictions and 
participation was voluntary. The participants who did not 
meet the inclusion criteria were excluded from the study.

Data collection

The web-based survey questionnaire was made available on 
the homepage of the official website of the MediSage app 
and remained online for approximately 4  months. Multiple 
methods were employed to reach out to the HCP groups. 
These methods include a pop-up on the Medisage App, 
through which HCPs could voluntarily participate in the 
survey. Reminder notifications were sent through in-app 
and WhatsApp to a predetermined list of HCPS from the 
database. Participants were assured of data confidentiality 
and required to provide consent before participating in the 
study.

Reminder notifications were sent every 2 weeks to encourage 
participation. No incentives were offered in return for 
completing the questionnaire.

Survey design and development

The questionnaire was designed following an extensive 
review of prior studies examining clinician responses to 
neurological cases. Three members of the research team 
conducted an initial review to ensure content and face 
validity. The questionnaire underwent revisions based on 
feedback received to enhance its robustness as a research tool 
for assessing HCPs’ perspectives on neurological care.[13,16,17] 
The survey comprised ten questions addressing participants’ 
professional designation, frequency of encountering 
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neurological cases, confidence in managing such cases, 
interest in upskilling neurology knowledge, preferred areas 
of improvement, and desired upskilling activities. The final 
part of the questionnaire included an open-ended question 
about barriers and limitations related to upskilling neurology 
knowledge and managing neurological cases. The survey was 
thoughtfully structured to collect relevant and reliable data 
for the study.

Data analysis

The collected survey responses underwent a meticulous data 
analysis process, utilizing Microsoft Excel for organization 
and computation. Once the survey data was collected, it 
was anonymized and organized into a structured format 
within the spreadsheet. Descriptive statistical methods 
were employed to understand the participants’ responses 
quantitatively. This integrated approach provided a 
comprehensive understanding of the participants’ 
perspectives on upskilling in neurology and managing 
neurological cases.

RESULTS

Participant demographics

A total of 104 HCPs participated in the survey, with 
the majority being CPs at 61.54%, followed by GPs at 
31.73%. A  smaller percentage of participants represented 
diabetologists (1.92%), general surgeons (2.88%), and 
professors of medicine (1.92%). These participants were 
drawn from highly reputable hospitals.

Frequency of neurological cases

According to the survey, a substantial majority of HCPs, 
approximately 66.35%, indicated frequent encounters with 
neurological cases during their professional experience. 
In contrast, a smaller proportion, specifically 25% of 
HCPs, reported occasional encounters of neurological 
cases. Surprisingly, only a few HCPs (5.77%), reported a 
high frequency of encountering neurological cases. The 
data based on specialization revealed that 71.88% of CPs 
frequently encountered neurological cases, while 48.48% of 

GPs frequently encountered such cases within their clinical 
practice (P = 0.0232) [Table 1].

HCP’s confidence in managing neurological cases

When the confidence levels of HCPs in managing 
neurological cases were assessed, it was found that 70.19% 
showed a moderate level of confidence in handling such 
cases, while 23.08% reported a high level of confidence. 
When examining the responses from two distinct medical 
specialties, CPs, and GPs, it was observed that 84.85% of 
GPs and 67.19% of CPs reported having a moderate level 
of confidence in handling neurological cases (P = 0.062; 
confidence interval [CI] 95%). Notably, 26.56% of CPs were 
very confident in managing these cases (P = 0.015; CI 95%). 
While a non-significant proportion of HCPs (P > 0.05; CI 
95%) were not confident in handling the neurological cases.

HCPs Preferences for upskilling in neurology

According to the survey results, 103  (99.04%) HCPs 
expressed a strong interest in improving their knowledge and 
skills in the field of neurology [Figure 1a]. A detailed analysis 
based on specialty revealed that a significant number of CPs 
(98.44%) showed an interest in upskilling their knowledge 
in this field. GPs demonstrated a high level of enthusiasm 
for upskilling in this domain, with the entire cohort of 
GPs (100%) displaying a keen interest in enhancing their 
neurological knowledge and competencies.

Our survey results assessing upskilling requirements across 
various domains of neurology revealed that 19.70% of HCPs 
sought to enhance their understanding of cerebrovascular 
disorders, while 18.45% expressed interest in the field of 
headaches and migraines. In addition, 16.96% desired 
upskilling in neurodegenerative diseases, 14.71% in epileptic 
disorders, 14.21% in neuromuscular conditions, and 13.22% 
in movement disorders [Figure 1b].

On further analysis of knowledge improvement areas by 
specialties, it was observed that both CPs and GPs had a 
preference for enhancing their knowledge in neurology 
areas, including headache and migraine (>20%) and 
cerebrovascular diseases (>18%). Subsequent areas of interest 
encompassed neuromuscular diseases, neurodegenerative 

Table 1: Frequency of neurological cases encountered by HCPs.

Specialty Total neurological 
cases encountered (%)

Cases encountered 
by GPs (%)

Cases encountered 
by CPs (%)

Value of Significance 
(P<0.05)

Very frequently 6 (5.77) 6.06 6.25 0.9681
Frequently 69 (66.35) 48.48 71.88 0.0232
Occasionally 26 (25.00) 39.39 20.31 0.04444
Rarely 3 (2.88) 6.06 1.56 0.22628
HCPs: Health-care professionals, CPs: Consulting physicians, GPs: General practitioners
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diseases, movement disorders, and epilepsy for both CPs and 
GPs [Figure 2]. Furthermore, GPs and CPs expressed interest 
in enhancing their proficiency in several specific neurology 
domains. These areas of interest encompassed upper 
and lower motor neuron diseases, spinal cord disorders, 
emergency basis intensive care unit cases, neurological spine, 
peripheral neuropathy, intracranial space-occupying lesions, 
paralysis, and ophthalmic pain.

Analyzing the preferred upskilling activities among HCPs 
is crucial for designing effective professional development 
programs. The survey findings demonstrated that HCPs had 
a preference for case-based learning and online webinars or 
lectures, thus highlighting the importance of interactive and 
easily accessible learning formats, especially for professionals 
with busy schedules [Figure  3a]. Furthermore, the survey 
indicated that in-person discussions with experts and peer-
to-peer learning were also highly valued, emphasizing the 
significance of interpersonal engagement and knowledge 
sharing in the upskilling process. In addition, when 
considering specialties, there were variations in the preferred 
upskilling methods between CPs and GPs. CPs primarily 
favored online lectures and webinars (34.40%) and case-
based learning (39.20%) for their upskilling activities, while 
the majority of GPs (69%) leaned toward online lectures 

and webinars as their preferred methods for upskilling 
[Figure 3b].

HCPs interest in interdisciplinary communication

The surveyed HCPs demonstrated diverse preferences 
when seeking guidance on neurological cases. Over 55% 
favored consulting neurologists, while <25% preferred 
neuropsychologists. Furthermore, <20% of HCPs chose to 
consult neurosurgeons for guidance on neurological cases 
[Figure 4].

To understand the importance of fostering communication 
and collaboration between medical specialties, HCPs were 
asked about their interest in discussing their questions or 
concerns with a neurology expert. The results showed that 
a substantial percentage of HCPs (55.88%) demonstrated 
a willingness to engage with neurology experts for advice 
and guidance, indicating a positive inclination toward 
interdisciplinary communication. However, 30.39% of HCPs 
expressed uncertainty, and 13.73% explicitly declined such 
interactions. Based on specialty, a significant proportion of 
CPs and GPs expressed interest in these discussions (56.25% 
and 51.52%, respectively), while a substantial number of 
HCPs, including 31.25% of CPs and 27.27% of GPs, remained 
uncertain about their participation in such discussions.

DISCUSSION

The findings of our survey help to better understand the 
capability and preferences of HCPs when it comes to 
managing neurological cases and their willingness to enhance 
their expertise in this field. In addition, the interest in seeking 
expert guidance and the preferred types of neurology experts 
(Neurologist, Neuropsychologist, and Neurosurgeon) for 
consultations were also explored.

The study revealed that neurological cases are prevalent 
among HCPs, including both CPs and GPs, indicating 

Figure  2: Distribution of upskilling requirements across different 
areas of neurology among consulting physicians and general 
practitioners.
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Figure  1: (a) Health-care professionals (HCP’s) interest 
in upskilling knowledge in the neurological field 
(b) distribution of upskilling requirements across different 
areas of neurology among HCPs.
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their integral role in daily health-care practices. The study 
highlights varying levels of confidence among HCPs in 
managing neurological cases, with the majority expressing 
a moderate level, but a concerning minority displaying a 
lack of confidence, raising critical concerns about patient 
care quality. An overwhelming majority of HCPs exhibit a 
profound interest in enhancing their knowledge and skills 
in neurology, with specific domains such as cerebrovascular 
disorders, headaches, neurodegenerative diseases, epilepsy, 
neuromuscular conditions, and movement disorders being of 
particular interest. The study also identifies clear preferences 
for online lectures, webinars, case-based learning, and 
problem-solving as preferred methods for upskilling. 

A significant portion of HCPs had a keen interest in seeking 
guidance from various neurology experts, including 
neurologists, neuropsychologists, and neurosurgeons. More 
than 50% of CPs and GPs are open to engaging in discussions 
with neurological experts to address their questions and 
concerns.

The majority of HCPs frequently encountered neurological 
cases during their professional practice, indicating that they 
are a common and integral part of the HCPs’ daily practice. 
Further analysis by specialty found that both CPs and 
GPs receive neurological cases frequently in their clinical 
practice. This observation aligns with a study conducted by 
Morrish, which emphasizes the pivotal role played by GPs 
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Figure 3: (a) Learning channels for upskilling activities among health-care professionals. (b) Learning 
channels for upskilling activities among consulting physicians and general practitioners.
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in the identification and optimization of care for patients 
with various neurological conditions. The study suggests 
that GPs, due to their familiarity with patients’ histories and 
social contexts, may be better equipped to decide whether to 
investigate common neurological symptoms.[18]

The study findings revealed varying degrees of confidence 
among HCPs in their ability to manage neurological cases. 
While the majority expressed a moderate level of confidence, 
a significant minority displayed a lack of confidence, raising 
important concerns regarding the quality of patient care. 
The results, based on specialty indicate that a significant 
proportion of GPs possess a moderate level of confidence in 
handling neurological cases (P = 0.062, CI 95%) than GPs, 
while only a small fraction of HCPs in each group exhibited 
higher levels of confidence (P = 0.015, CI 95%). These findings 
are consistent with prior studies by authors Hutchinson 
et al., Samanta et al., which demonstrate that primary care 
providers receive limited exposure to epilepsy management 
during their neurology clerkships and residencies, 
consequently resulting in the lower levels of confidence when 
it comes to handling neurologic conditions.[19,20]

As per the findings derived from the survey, an overwhelming 
majority of HCPs demonstrated a profound interest in 
augmenting their knowledge and skill set within the realm 
of neurology. A  large number of HCPs showed interest 
in upskilling their knowledge across various domains of 
neurology, including cerebrovascular disorders, headaches 
and migraines, neurodegenerative diseases, epileptic 
disorders, neuromuscular conditions, and movement 
disorders. A  cross-sectional survey of 588 practitioners 
showed a significant gap in adhering to international stroke 
prevention guidelines. While the majority of practitioners 
recognize at least one major stroke symptom, only 46% 
correctly identify all five. Despite regularly monitoring 
blood pressure, only 63% initiate antihypertensive therapy 
per guidelines. In addition, 75% neglect routine cholesterol 
checks, and 36% independently treat stroke patients, 
emphasizing the need for urgent stroke-related education 
to bridge the disparity between practice and established 
guidelines.[21] These findings provide valuable insights 
that can inform the customization of neurology upskilling 
initiatives to align with the unique requirements and 
interests of HCPs. Adapting programs in accordance with 
these preferences has the potential to enhance the efficacy of 
training, thereby contributing to the improvement of patient 
care in these specialized domains of neurology.

HCPs displayed clear preferences when it came to methods 
for enhancing their skills and knowledge. Our analysis also 
revealed a substantial inclination among CPs and GPs toward 
online lectures, webinars, case-based learning, and problem-
solving as their preferred modes of upskilling. These findings 
align with a meta-analysis by McKinney, which showed that 

HCPs generally find web-based training satisfactory, and 
this method leads to measurable improvements in their 
knowledge and behavior.[22] Another study by Ochoa and 
Wludyka demonstrated that an online interactive educational 
platform for medical students resulted in a significant 
enhancement in immediate comprehension of epilepsy when 
compared to the standard curriculum.[23] The interactive, 
web-based high-quality teaching has become popular among 
HCPs due to its flexibility, broad resource-sharing capacity, 
global reach, and cost-effectiveness.[24] National health-care 
organizations such as the American Academy of Neurology 
and American Epilepsy Society have expanded their online 
offerings, including annual meeting materials, lectures, self-
assessment exams, videos, audio files, webinars, and learning 
modules, to address the educational needs of busy physicians 
in line with these preferences.[20]

In our survey, 54.16% of HCPs expressed a keen interest in 
seeking guidance from a range of neurology experts, including 
neurologists, neuropsychologists, and neurosurgeons. 
Furthermore, the study’s findings revealed that more than 50% 
of CPs and GPs were open to engaging in discussions with 
neurological experts to address their questions and concerns. 
Recognizing these preferences could serve as a catalyst for 
promoting effective communication and collaboration among 
various specialties within the realm of neurology.

Strengths and limitations

This study has several strengths and limitations. On the 
positive side, the study provides valuable insights into the 
imperative need for HCP upskilling within the neurology 
domain. It delves into the specific preferences of HCPs for 
upskilling across various neurology areas, shedding light on 
the nuances of their educational requirements. In addition, 
the study evaluates the capability of CPs and GPs in managing 
neurological cases, contributing to a comprehensive 
understanding of their roles in this context. Furthermore, 
the study uncovers HCPs’ preferred methods for upskilling, 
which can inform the design of tailored training programs, 
enhancing their effectiveness in this critical domain.

However, it is essential to acknowledge the limitations of 
this study. First, the low responses obtained from the survey 
raise concerns about the representativeness of the findings, 
as the results may not fully capture the perspectives of all 
five health-care professions under study. This limitation 
underscores the need for caution in generalizing the results 
to HCPs who did not participate.

CONCLUSION

The information obtained from this survey can serve as a 
foundation for designing targeted educational programs 
and training initiatives aimed at enhancing the competence 
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of HCPs in neurology. By addressing the identified gaps in 
knowledge and fostering effective communication channels, 
HCPs can collaboratively work toward optimizing patient 
outcomes, improving patient satisfaction, and ultimately 
advancing the quality of neurological care provided to the 
community.
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