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Abstract: Algologists and neurologists play a significant role in management of headache. The study aimed to
compare the headache management approaches of algologist and neurologists and evaluate the impact of
telehealth education on their practices. A questionnaire was developed and sent to algologists and neurologists
through social media and email. Demographic information, diagnostic and treatment approaches to a headache
case, and the impact of telehealth education were evaluated 82 algologists and 97 neurologists completed the
survey. There was no significant difference between diagnosis. However, the examination methods differed,
with the neurologists relying on history and the algologists suggesting further investigations. Both groups
agreed on the application of prophylaxis treatment, with botulinum toxin administration and classical
prophylactic agents being accepted in both groups. The newest preventive treatment method was used more
frequently in the Neurologists. Participants reported that online meetings had a positive impact on their daily
practices, with 48% stating that they were reflected in their practice. Those who attended online meetings
marked more up-to-date treatment options such as CGRP antagonists and Botulinum toxin. The study showed
that algologists and neurologists had similar approaches to headache management, with differences in
examination methods and the use of newer preventive treatment methods. Telehealth education had a positive
impact on the participants, improving their knowledge of up-to-date treatment options.
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1. Introduction

The COVID-19 pandemic, which started at the end of 2019, had a swift impact on the world.
With the pandemic announced globally in March 2020, the COVID-19 epidemic, which altered the
course of our lives, also had negative effects on education. As in every field, it caused disruptions of
health systems and education at all levels. The leading causes of disruption were travel restrictions
due to lockdowns (81.7%) and legal closure of services (65.4%) [1]. Online education was among the
solution options for students of all levels. The World Health Organization Authorities have published
the need for information and communication technologies such as telehealth or mobile phone
applications that can provide valid data and better evidence on the use of routine and innovative
forms to reduce the effects of the pandemic on service interruptions [2].

Before the pandemic, our experience with telemedicine in outpatient clinics was insufficient for
the evaluation of neurological patients. The American Academy of Neurology (AAN) Telemedicine
Working Group planned to first model a tele-neurology curriculum for neurology residents in 2017
[3]. In a pilot study conducted for neurology residents in the pre-pandemic period, it was shown that
neurology residents; knowledge of basic telemedicine topics increased significantly, with limited
theoretical and practical telemedicine training [4]. While the efforts of neurologists related to
telemedicine progressed slowly before the pandemic, mandatory changes emerged in patient
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profiles, working conditions, and training curricula with the COVID-19 pandemic. Education and
specialization trainings in medical faculties continued with the online system. In fact, accessibility
has increased with the online holding of various meetings in trainings on specific topics after
specialization. It was relatively easy for many different disciplines to come together.

Migraine is one of the leading causes of disability worldwide, especially in women younger than
50 years old. One-year prevalence of migraine in women is 18%, and one-year prevalence in men is
6% [5]. In our country, the population-based 1-year prevalence study was diagnosed with two types
of primary headache in the general population, 43.4%, 14.6% (8.5% in men and 24.6% in women) were
diagnosed with definite migraine and pure tension- type headache at 5.1% (5.7% in men and 4.5% in
women) [6]. Epidemiological data in our country are similar to those of world data. Careful history
taking and physical examination are the key for the diagnosis. Testing is usually not required.
Treatment is based on non-pharmacological and pharmacological interventions. Pharmacological
interventions are to treat the headache and to prevent it.

In order to support education in our country, a program under the leadership of Global Migraine
and Pain Society was prepared for the evaluation of painful patients in the pandemic. Online
meetings were held every week between January 2021 and December 2022. Online meetings were
launched with two invited speakers with two moderators in neurology and algology (pain
physicians). These meetings had a case discussion and question-and-answer section which was held
interactively. Online meetings were open and free for all physicians and medical students. With this
survey, we had two main purposes:

1-To get information on approaches of neurology and algology physicians during evaluation of
the patient with headache,

2-To evaluate the effect of these online meetings held on every week on the education and
practical approaches of these physicians.

2. Materials and Methods

A questionnaire comprising three chapters and 27 questions was developed for the purpose of
this study. Neurology and Algology physicians were contacted through social media and email
addresses, and volunteers were invited to participate by answering the questionnaire. The
questionnaire was sent to the relevant physicians, and reminders were sent as necessary. This survey
was approved by the local ethical committee (ethical number: 17.05.2022-888854).

The questionnaire consisted of three main sections. The first section comprised questions related
to demographic information. The second section consisted of multiple-choice questions about a
patient with a headache, covering diagnosis, examination methods, and treatment options. The third
section consisted of questions about whether the volunteers attended online meetings on a weekly
basis (Supplementary material-1; English translation of study survey)

The data obtained in the study were analyzed using the SPSS (Statistical Package for Social
Sciences) for Windows 22.0 program. Descriptive statistical methods, including number, percentage,
average, and standard deviation values, were used to evaluate the data. The differences between the
proportions of categorical variables in independent groups were analyzed using the Ki-square and
Fisher Exact tests.

3. Results

3.1. Eligible Survey

Eighty-two Algologists (42 females and 40 males) and 97 Neurologists (80 females and 17 males)
completed the survey (Figure 1). Most of the participants in the Algology Group (AG) were in the
age range of 31-40 years (58.5%). However, the Neurology Group consisted of more senior
participants (41.5% aged >40 years). While 92.7% of the AG participants were working in university
hospitals, 61.9% of the NG participants worked in university hospitals, and 38.1% worked in state
hospitals. Eighty percent of those who attended our meetings lived in big cities, and academicians
represented 76% of the attendees.
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Questionnaires were distributed to

2845 Neurologists and

% 350 Algologists

i

222 replies were received but 179

responses were evaluated 43 participants were

excluded (doesn’t meet the
% \ inclusion criteria, missing or
| unappropiate response)

97 Neurologists 82 Algologists
F/M 80/17 (82.5%/17.5%) F/M 42/40 (68%/32%)
Age 30-50; 72 (74%) Age 30-50; 72 (80%)
Age Over 50; 8 (8.3%) Age Over 50; 18 (10%)
OM-Participation 67/ 97 (69%) | OM-Participation 61/82 (74%)

Figure 1. Flow chart of the study sample.

3.1. Case story question analysis

According to the ICHD-3 classification, the presented case had two diagnoses: 1) Migraine, and
2) Medication Overuse Headache. The most common response to the case was migraine (65%),
followed by medication overuse headache (34%). This trend was reversed for the second pre-
diagnosis. It was observed that both the Algology Group (AG) and the Neurology Group (NG) had

a consensus on the preliminary diagnosis. Moreover, the groups gave similar responses to questions
about the headache patient (Figure 2).

40 years old women, with uniltarel, throbbing

. headache, accompained by photofobia, .

N e u ro I Ogl St phonofobia and nausea, lasting at least 12 hours, A I go I Ogl St

with VAS score of 8 since 15 years old, at least 25

days/ month of headache since 30 years old and
25 tb/month triptan use in the last 3 months.

Neuroimaging 46% 4= | Most Preferred Diagnostic Tool | ‘ Neuroimaging 53,7%
Antidepressant 76% <= | Most Used Prophylactic Treatment | ‘ Antidepressant 78%
44.4% &= | Tendency to use newer drugs | = 20.8%
>12 weeks 57% <= | Prophylaxis Duration l = >12 weeks 58%
. goresy Peripheral N

Peripheral Nerve &= | Most Used Bridging Therapy | = enpneta’ erve
Blockage

Blockage 50%
76%
Immediately 63% ﬁ | How Do We Stop Overused Drug | ﬂ Immediately 58%

Figure 2. Case story and main questions given in the survey.

The difference in response between diagnostic and differential diagnostic possibilities was not
significant.
When the examination methods were compared in the two groups, the NG thought that the

diagnosis was made by the history, while the AG believed further investigations should be performed
on the patient (Figure 3).
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Study Plan for the Patient According to Speciality and Participation
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B Neurophyscological Assesment Lumbar Puncture & Cranial imaging < Paranasal Sinus CT

Figure 3. Study plan for neurologists and algologists according to their participation in “online
meeting". More than one answer can be chosen. Statistically significant differences are shown in the
table (PN: Participant Neurologist, NPN: Non- Participant Neurologists, PA: Participant Algologist,
NPA: Non-Participant Algologist.

AG and NG agreed on the application of prophylaxis to the patient in questions in the treatment
category. Classical prophylactic agents with scientifically proven efficacy (beta- blockers, anti-
depressants, calcium channel blockers, anti-epileptics) were accepted in both groups. In addition,
botulinum toxin administration, which is relatively new compared to conventional prophylactic
agents, was established in both groups (Figure 4).

Prophylaxy Treatment Chosen According to Specialities and Participation

PN

NPN

PA

NPA

0 30 40 50 60
M Calcium Channel Blockers 2 Antiseizure Drugs ® Botilinum Toxin Inj.
B Anti CGRP Antibodies W Antidepressant = Beta Blocker

Figure 4. Preferred prophylactic treatment according to specialty and participation to online
meetings. Antidepressant, Anti CGRP antibodies and botulinum toxin injection use is significantly
higher in participant neurologist group (Respectively p: 0.024, p: 0.001, p: 0.002). Botulinum toxin
injections and anti-epileptic drug are preferred among participant Algologists (p: 0.010 and 0.000
respectively). (PN: Participant Neurologist, NPN: Non- Participant Neurologists, PA: Participant
Algologist, NPA: Non-Participant Algologist).

However, the newest preventive treatment method, CGRP-antagonists, was used more
frequently in the NG than in the AG. Both groups agreed about the abrupt discontinuation of drugs
and initiation of bridge therapy in the treatment of the patient with medication overuse headache.
While agents such as steroids, anti-epileptics, and magnesium were used at a similar rate in both
groups, AG preferred peripheral nerve blockade more than NG.
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3.3. Telehealth education program feedbacks

The participants reported that online meetings were reflected in their daily practices at the rate
of 48%. More than 1/3 of the participants (35%) stated that they benefited partially.

When the effect of online meetings for AG and NG is evaluated; in both groups, it was seen that
those who attended the training and those who did not mark similar choices in the diagnosis and
differential diagnosis options. However, changes in the examination methods and treatment options
of those who attended the online meetings in both AG and NG were remarkable. It was observed
that those who did not attend online meetings marked unnecessary examination methods.

In the questions evaluating the treatment options, it was seen that the participants of the online
meetings evaluated more up-to-date treatment options such as CGRP antagonists and Botulinum
toxin. It was observed that those who did not attend online meetings in both AG and NG preferred
relatively more conventional methods (such as antidepressants and Mg) in treatment.

When the answers given to all questions were evaluated, the rate of correct approach to the
questions differed between those who attended the online meetings and those who did not. Those
who gave the highest percentage of correct answers were the group of algologists who attended
online meetings (Figure 5).

® Wrong Approach & Right Approach

100%

80%

60%

40%

20%

0%

Figure 5. Approach to patient according to specialty and participation to online meeting. Right
approach is determined by a committee of experts in pain and headache. (PN: Participant Neurologist,
NPN: Non- Participant Neurologists, PA: Participant Algologist, NPA: Non Participant Algologist).

4. Discussion

The study aimed to investigate how online meetings affect the practices of physicians under
pandemic conditions, and the data obtained showed that Algology and Neurology physicians
evaluated patients with headaches similarly. However, members of both groups who reported
participating in the online meetings differed from those who did not attend, in their approach to the
patient, examination methods, and treatment options. Participants in online meetings used a more
accurate review methodology and preferred current treatment options as effective. We found no
significant differences in the approaches of AG and NG to patients with headache. The results of the
survey revealed that 82 Algologists and 97 Neurologists participated in the study, with the majority
of the AG participants in the age range of 31-40 years, while the NG consisted of more senior
participants aged over 40 years. The AG had more participants working in university hospitals, while
the NG had a mix of university and state hospital workers. The study also found that online meetings
had a positive impact on the participants; daily practice, with 48% reporting a reflection of online
meetings in their daily practices.

It is worth noting that 80% of meeting attendees live in big cities, suggesting their need for
scientific meetings due to encountering a wide variety of patients. Surprisingly, 76% of academicians
still attended these meetings, indicating a continuous effort to improve despite their advanced level.
Most participants (81%) were aged 31-50, with only 10% over the age of fifty. The most dynamic
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group in pain medicine was found to be between the ages of 31-40, with female physicians comprising
68% of the participants and providing the dynamism in the group. In neurology, this percentage
reaches 80%, indicating a need for psycho-social investigation to determine the origins of this feature.

Although demographic characteristics differed, there was no significant variation in patients;
diagnoses and differential diagnoses between two groups. However, the AG exhibited a broader
range of examination techniques in their examination planning. Treatment and follow-up options did
not differ significantly between the two groups. Both groups correctly answered diagnosis and
differential diagnosis questions regardless of whether they participated in online meetings or not.
However, those who attended online meetings showed significant changes in their examination
methods and treatment options, whereas those who did not participate tended to use unnecessary
examination methods. Participants in online meetings preferred more up-to-date treatment options,
such as CGRP antagonists and Botulinum toxin, in both groups.

The pandemic has necessitated changes in education worldwide, including the incorporation of
virtual lessons into traditional education models. These virtual lessons offer several advantages,
including the opportunity for students and educators to attend elective courses virtually from
different cities worldwide, facilitating the sharing of knowledge, skills, and confidence at all levels.
Furthermore, faculty members have been able to transfer their clinical expertise to the virtual
platform, gaining experience with virtual teaching models [7]. Singh et al. conducted a survey on the
use of e-learning methods in nursing and medical education during the COVID-19 pandemic in India.
The study highlights the challenges faced by educators in delivering effective online education, such
as lack of resources, technical difficulties, and student engagement. The findings can inform the
development of strategies to address these challenges and improve online learning experiences [8].
Huang et al. evaluated the impact of an online adult headache guideline on headache referrals to the
neurology clinic. The study found that the guideline led to a significant reduction in referrals,
suggesting that online resources can be an effective tool for improving healthcare practices [9].

In the another study by Nguyen et al. investigated the current behaviors and impact of clinician
education on migraine screening in primary eye care practice. The results of the study show that
education on migraine screening led to improved clinician knowledge and increased screening rates,
indicating that targeted education can improve healthcare practices [10]. Our study confirms that
physicians who participated in online meetings for two years to mitigate the negative effects of the
pandemic on education and keep up with current literature were able to utilize the latest information
regarding treatment options, especially when evaluating patients with headaches.

Telemedicine-online meetings for headaches may become an integral part of the hybrid system
for patients and physicians [11]. Russo et al. analyzed the readability of online headache and migraine
information. The study found that most online resources were written at a level that exceeded the
recommended reading level for the general population. The authors suggest that efforts should be
made to improve the accessibility of online health information for patients with lower literacy levels
[12]. Katsuki et al. conducted a school-based online survey on the prevalence of chronic headache,
migraine, and medication-overuse headache among children and adolescents in Japan. The study
provides valuable information on the epidemiology of headache disorders in this population, which
can inform the development of targeted interventions and treatments [13].

In addition, online education programs and their timing are candidates to be included in our
daily work and will probably be integrated into our education system [14]. On the other hand,
Michaeli et al. conducted a survey across nine countries to assess the impact of the COVID- 19
pandemic on medical education and mental health. The study found that medical students and
residents experienced significant stress and anxiety due to the pandemic, which highlights the
importance of addressing mental health issues among healthcare professionals [15].

Overall, these studies highlight the importance of education and resources in improving
healthcare practices and patient outcomes, particularly in the context of the COVID-19 pandemic.
Online resources and education can be effective tools for improving healthcare practices, but they
must be designed and implemented effectively to ensure their effectiveness.
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The study conducted by the researchers provides valuable insights into the differences in
approaches to patients with headache by Algologists and Neurologists. It also highlights the
importance of online meetings in updating the knowledge of healthcare professionals and improving
their daily practice. The results of the study are consistent with previous research on the benefits of
online education in healthcare. For instance, a systematic review by Li et al. found that online
education improved healthcare professionals; knowledge, skill, and attitudes [16]. Similarly, a study
by Samuel et al. found that online education improved the clinical performance of healthcare
professionals [17]. On the other hand, the meta-analysis conducted by Kyaw et al. revealed that VR-
based interventions were associated with significant improvements in clinical performance and skills
development. The use of VR technology in health professions education was found to enhance
learners; practical skills, clinical reasoning abilities, and procedural competency. Authors are also
further support to the growing body of evidence on the benefits of online education, specifically in
the context of virtual reality. It highlights the potential of VR as a valuable tool for enhancing
healthcare education and training, providing immersive and interactive learning experiences that can
bridge the gap between theory and practice [18]. Overall, the results of the study suggest that online
education is an effective way to update the knowledge of healthcare professionals and improve
patient outcomes.

Case-based online education is a widely used approach in medical education that has been
shown to improve clinical reasoning and decision-making skills among medical students and
healthcare professionals [19]. According to this study, case-based learning has been found to be
effective in improving critical thinking skills and retaining information in medical students [20].
Another study found that case-based learning in medical education leads to better clinical
performance and more efficient problem-solving skills [21]. In the context of telemedicine, case-based
learning can be particularly useful in preparing healthcare professionals for providing remote patient
care. A study found that case-based learning was an effective approach for teaching healthcare
professionals about telemedicine technologies and their practical applications in patient care [22]. It
is worth noting that our case-based weekly online education model does not have any relevant
industrial sponsorship, which indicates its impartiality and independence in delivering educational
content to students and healthcare professionals. The absence of any sponsorship also highlights the
importance of providing unbiased education to ensure that students and healthcare professionals
receive comprehensive and accurate information in their learning and professional development. Our
results revealed clear effect on the education on both disciplines and positive feedback. Overall, case-
based online education provides an interactive and engaging learning experience that can help
students and healthcare professionals develop their clinical reasoning and decision-making skills,
which are critical in both medical and telemedicine settings.

The study has important implications for medical education and telehealth. The findings suggest
that case-based online education can be an effective approach for improving the clinical reasoning
and decision-making skills of healthcare professionals. The study also highlights the importance of
telehealth education programs in preparing healthcare professionals for providing remote patient
care. The results of this study suggest that telehealth education programs can be an effective way to
improve healthcare professionals; knowledge and understanding of telemedicine technologies and
their practical applications in patient care. Additionally, the study provides valuable insights into the
differences in diagnosis and treatment approaches between Algology and Neurology physicians, and
how case-based online education can be used to bridge these differences and promote best practices.
Overall, the study’s findings can be used to inform the development of more effective medical
education and telehealth programs that can improve patient care and outcomes.

Our results indicate that the online education program had a positive impact on the approach
and decision-making process of physicians towards headache patients. The study also highlights the
importance of evidence-based online education programs in keeping physicians up-to-date with the
latest developments in their field. It is important to note that this study had some limitations, such as
the limited sample size of physicians and the focus on a specific issue like headache. Therefore,
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further research is needed to evaluate the effect of online education programs in different fields of
expertise and on a larger scale.

However, it is noteworthy that a specific issue such as headache was addressed, and two
scientific fields, Neurology and Algology, were evaluated. Another limitation is that physicians may
have had limited expression due to the survey study’s nature. Nonetheless, the multiple-choice
survey questions and the option to select more than one answer were implemented to mitigate this
constraint, as with all survey studies.

Regardless of the pandemic, online education has become an integral part of the modern
education system. This cross-sectional study reveals that physicians who participated in online
education followed a different and up-to-date approach in their management of patients with
headaches, which is a specific issue. It is crucial that telemedicine applications are based on sound
and evidence-based scientific principles and used safely. Furthermore, the results of our study
indicate differences between neurologists and algologists who participated in online meetings versus
those who did not. To our knowledge study is the first to assess the perspectives of two disciplines
in the field of headache using a questionnaire, and it also investigated the impact of online education
on groups. The results are promising, particularly for the two-year programs. Further studies
evaluating the impact of online meetings in various subjects and fields of expertise will provide more
clarity on the effectiveness and potential drawbacks of this relatively new education model. In
conclusion, our study aimed to investigate the effectiveness of a telehealth education program for
Algologists and Neurologists in the diagnosis and treatment of patients with headaches. The results
showed that both groups had a consensus on the preliminary diagnosis of the presented case, with
migraine being the most common diagnosis. The participants also agreed on the application of
prophylaxis, with classical prophylactic agents being accepted by both groups. However, the use of
newer preventive treatment methods such as CGRP-antagonists was more frequent in the NG. The
telehealth education program was found to have a positive impact on the participants; daily practices,
with those who attended the online meetings showing remarkable changes in their examination
methods and treatment options. Overall, this study highlights the importance of telehealth education
programs in improving healthcare professionals; knowledge and practices, especially in the era of
digital healthcare.
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