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COVID-19 pandemisi, sağlık hizmeti sunumunda bir-
çok olumsuz etkinin yanı sıra, yeni gelişmelere de neden 
oldu. Bu gelişmelerden biri teletıp ve dijital sağlık çözüm-
lerinin uygulanmasıdır. Sağlık hizmetlerine erişimdeki 
eşitsizlikler ve nöroloji alanında yeterli uzman gücün ek-
sikliği nedeniyle, dünya çapında büyük kitleler nörolojik 
tıbbi bakıma erişmede zorluklar yaşamaktadır. Mevcut 
araştırmalara göre, sıkça görülen nörolojik şikayetlerle 
karşılaşan hastalar genellikle aile hekimlerine başvurma 
eğilimindedir. Bu derlemenin amacı, teletıp ortamında 
nörolojik değerlendirme prensiplerini vurgulamak, nöro-
loglar ve aile hekimlerinin sağlık hizmeti sunumundaki 
rollerini ortaya koymak ve sorun çözme yaklaşımıyla te-
le-nörolojideki gelişmelere değinmektir.

Anahtar kelimeler: Teletıp, nöroloji, aile hekimliği, 
		           birinci basamak

Summary

The COVID-19 pandemic has accelerated changes in healthcare de-
livery, notably the adoption of telemedicine and digital health solutions. 
Telemedicine, specifically teleneurology, has emerged as a solution to 
improve access to neurological care. This review discusses the princi-
ples of conducting neurological assessments remotely in a primary care 
context. It also addresses challenges such as patient acceptance, technol-
ogy infrastructure, reimbursement policies, and provider training. Addi-
tionally, it explores the role of wearable devices in gathering patient data 
and emphasizes the importance of standardized legislation and interop-
erability among telehealth platforms. The integration of telemedicine 
and digital health solutions in primary care can enhance the manage-
ment of neurological disorders, particularly in underserved areas. By 
embracing these innovations and adopting a collaborative approach, 
primary care providers can contribute to improving patient outcomes 
and the overall quality of neurological healthcare.

Keywords: Telemedicine, neurology, family medicine, 
	            primary care
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Introduction

The rapid development of information and com-
munication technologies in the 21st century has also 
affected the concept of doctor-patient consultations, 
and theoretical studies under the title of telemedi-
cine have begun to materialize in medical literature.
(1,2) In order to prevent the spread of the disease in 
the COVID-19 pandemic, prohibitions were imple-
mented, and non-emergency outpatient services were 
suspended.(3) In this period, some private and public 
service providers on a global scale took the initiative 
and put telemedicine into practice.(4,5)  

It is not possible to overcome the burden of inter-
rupted chronic disease follow-ups and missed diag-
noses, which have been disrupted during the 3-year 
period left behind in the normalization era with tra-
ditional health care delivery methods.(6,7) Guiding ev-
idence to be produced by the spread of telemedicine 
practice, the establishment of theoretical, technical, 
and legal infrastructure of digital health care, and the 
measurement of the quality and effectiveness of digi-
tal clinical services will facilitate the management of 
the disease burden.(8,9)

The evidence-based data that a significant major-
ity of the examinations related to neurological com-
plaints are performed by family physicians has led 
us to focus on digital solutions in this field and to 
understand the role of family physicians.(10,11) 

1. Neurological Disorders in Primary Care

Neurological disorders (NDs) are heterogeneous 
diseases that affect the body’s autonomic, peripheral 

and central nervous system. The non-communicable 
neurological disorders include migraines, non-mi-
graine headaches, multiple sclerosis, Alzheimer’s 
disease and other dementias, Parkinson’s disease, ep-
ilepsy, and other neurological disorders.(12) 

Among the NCDs, neurological diseases share a 
significant proportion and have a devastating effect 
on patients because neurological disorders are the 
leading cause of disability and the second leading 
cause of death worldwide. Common neurological dis-
orders have a social stigma attached with them. This 
serves as a major obstacle in identification, manage-
ment, and counselling of the patients. Added to this is 
the problem of integrating patients with neurological 
disorders in the community.(13) 

Neurological disorders contribute to a significant 
burden of disease, with 32.9 deaths per 100,000 pop-
ulation and 7.5 million years of life lost (YLLs) (14). 
The burden of deaths and disability caused by neuro-
logical disorders is increasingly being recognized as 
a global public health challenge, and its burden is set 
to rise during the next few decades as a result of the 
population aging.(15) 

There is limited available data on the frequency 
of patients with neurologic conditions visiting their 
primary care providers (PCPs) and the most common 
neurologic complaints they present. However, it is 
well-known that neurologic complaints are preva-
lent in the general population. According to a survey 
conducted among family or general practitioners, ap-
proximately 9% of patient visits addressed neurolog-
ic issues. The most commonly encountered neurolog-
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ic disorders in these visits included pain (including 
back pain), headache, peripheral neuropathy, dizzi-
ness/vertigo/tinnitus, cerebrovascular disorders, epi-
lepsy, dementia, and Parkinson’s disease.(16) Another 
study examining both rural and urban primary care 
settings found that 10.7% of patients presented with 
neurologic symptoms.(17) Primary care has to play a 
large role in this aspect.

Primary care plays a crucial role in the management 
of neurologic disorders. As the first point of contact 
for patients, primary care providers are often respon-
sible for initial evaluations, diagnosis, and ongoing 
management of various neurological conditions. They 
are equipped to address a wide range of neurologic 
complaints and can provide comprehensive care for 
patients with conditions such as headache disorders, 
neuropathies, dizziness/vertigo, movement disorders, 
epilepsy, and cognitive impairments.(18)

Primary care providers play a significant role in 
early recognition of neurological symptoms, con-
ducting initial assessments, and determining appro-
priate referrals to neurologists or other specialists 
when necessary. They also play a key role in coor-
dinating care, monitoring treatment responses, and 
providing ongoing support and education to patients 
and their families. By working closely with neurolo-
gists and other healthcare professionals, primary care 
providers can ensure a multidisciplinary approach to 
the management of neurologic disorders, promoting 
optimal patient outcomes and quality of life.(19) 

Furthermore, primary care providers could ad-
dress preventive measures and lifestyle modifications 

that can help prevent or manage neurologic disorders.
(20,21) By promoting healthy behaviors, managing risk 
factors, and providing patient education, primary 
care plays a vital role in the prevention and early in-
tervention of neurologic conditions.(22)

An analysis of health service delivery data high-
lights that family physicians are responsible for most 
of the patient consultations related to neurological 
complaints.(23) Although neurology specialists tend to 
handle a larger number of visits for specific condi-
tions such as Parkinson’s disease, epilepsy, and mul-
tiple sclerosis, it is essential to recognize the signif-
icant role that family physicians play in evaluating 
and managing complaints associated with vertigo and 
headaches. Therefore, to optimize clinical services in 
the field of neurology, it is crucial to involve and col-
laborate with family physicians.(16)

2. Teleneurology 

Neurology telemedicine, also known as “teleneu-
rology,” is a term used to describe the utilization of 
telemedicine technologies in the field of neurology. 
Initially, it was predominantly adopted by neurolo-
gists. The primary objective of teleneurology is to 
enhance access to neurologic expertise for patients 
who face challenges in reaching specialists or have 
neurologic disabilities that restrict their ability to 
travel or require time-sensitive care. In addition, tele-
medicine provides services that may be difficult to 
deliver through traditional face-to-face consultations, 
thereby improving the efficiency and effectiveness 
of existing healthcare services.(24) Wherever there is 
limited access to neurologic expertise, whether due to 
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a shortage of providers or patients’ impaired mobili-
ty, telemedicine presents a promising opportunity to 
facilitate access to necessary care.

Furthermore, the use of telemedicine for neuro-
logical conditions has significantly increased, partic-
ularly during the Covid-19 pandemic. Many medical 
disciplines, including family medicine, have exten-
sively employed telemedicine during this period to 
address the healthcare needs of patients with neuro-
logic diseases.(25)

Teleneurology is frequently employed in emergen-
cy stroke and neurocritical care settings, where its ap-
plication is most common.(26) However, it also plays 
a significant role in the management of patients with 

chronic neurologic conditions, including epilepsy.

Telehealth encounters face barriers related to 
patient acceptance and adoption, technological in-
frastructure and connectivity, reimbursement and 
financial considerations, and provider training and 
support (Table 1). Patients may have concerns about 
the quality of care, the ability to establish rapport 
with a remote provider, and the accessibility of nec-
essary technology. Limited access to reliable internet 
connectivity and digital devices can also hinder the 
widespread implementation of telehealth.(27)

A qualitative study conducted in the United States 
with the participation of primary care physicians pro-
vided a picture of family doctors’ view of the issue. 

     Tablo 1:  Benefits and barriers to telemedicine implementation

Benefits
Increased practice outreach, development, and 
efficiency
Decreased travel time and expenses for doctors 
and patients
Expansion of educational opportunities and con-
tinuing medical education for physicians
Individual and group education for patients about 
their neurologic disease
Easy recruitment of patients into clinical trials
Improvement of access to neurologic expertise 
for remote or underserviced areas
Reduction in geographical disparity for neurolog-
ic care
Decreased response time in stroke
High patient and family satisfaction survey scores 
with their teleneurology care

Benefits
Disruption of traditional doctor–patient relation-
ship
Physician reluctance to adopt novel technology in 
practice
Limitations to billing and reimbursement for time 
spent
Additional costs for technology
Licensing, credentialing issues for out-of-state 
physicians
Concern for malpractice liability
Performing complete neurologic examination 
solely via telehealth, particularly evaluating
muscle tone and strength, sensation, reflexes and 
funduscopic examination
Obtaining neurodiagnostic tests such as EEG, 
EMG, and neuroimaging in remote settings
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Interview content is structured around the headings 
of health information technology evaluation, access 
to care, and health information technology life cycle. 
After deciphering the data, four main themes were 
reportedly identified.(28) 

At first, virtual web-based platform usage experi-
ence of both the doctor and the patient was important 
for the effective implementation of telemedicine ap-
plications. There is a need to develop helpful inter-
faces especially for elderly patients. Secondly, legis-
lation regarding telemedicine should be standardized. 
Especially in the prescription of controlled substanc-
es, studies should be carried out in order to help the 
patient without harming them. 

Moreover, it is unclear which triage rules will 
apply for telemedicine examinations. The change in 
standards according to the variable needs during the 
pandemic makes it difficult for telemedicine to be a 
permanent part of the daily outpatient consultations. 
The last important result of the study is that while 
physicians are concerned that telemedicine service 
has become a necessity that goes beyond normal 
working hours, patients see telemedicine as a facil-
itating factor for control examinations and test result 
assessments.(28)

Reimbursement policies and coverage limitations 
pose challenges for healthcare providers, as not all 
telehealth services may be eligible for reimbursement 
or may have lower reimbursement rates compared to 
in-person visits. This can impact the financial viabili-
ty of telehealth programs and limit their scalability.(28)

Provider training and support are essential to en-
sure that healthcare professionals are proficient in 
delivering care through telehealth. Providers need 
training on using telehealth platforms, conducting 
virtual examinations, and managing potential tech-
nical issues. Support in terms of IT infrastructure, 
troubleshooting, and ongoing education is crucial 
to enable providers to deliver high-quality care via 
telehealth.(28)

Interoperability and data sharing among differ-
ent telehealth platforms and electronic health record 
systems can be a barrier to seamless integration and 
coordination of care. Standardization and interopera-
bility efforts are necessary to ensure that patient in-
formation can be securely and efficiently transmitted 
between healthcare providers and systems.(28)

Legal and regulatory considerations, including 
licensure requirements, privacy and security regula-
tions, and compliance with telehealth-specific laws, 
vary across jurisdictions and can create challenges for 
providers operating in multiple states or countries.(28)

The existing literature on digital initiatives in the 
field of neurology highlights the notable aspect of 
high patient satisfaction. However, it has been found 
that age and the type of neurological disease signifi-
cantly influence this satisfaction level. Specifically, 
individuals over the age of 80 and those diagnosed 
with movement disorders tend to have relatively low-
er satisfaction with telemedicine, while patients with 
epilepsy exhibit higher satisfaction rates.(29) 
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Neurological disorders encompass a broad clinical 
spectrum, with varying courses and restrictive nature 
of symptoms. Consequently, patients’ experiences 
with their specific conditions differ, impacting their 
attitudes towards clinical interventions such as re-
mote consultations.(29)

From the physicians’ standpoint, the majority 
overwhelmingly support teleneurological clinical 
services. However, they tend to prefer phone-based 
initiatives over more complex video content. Visual 
assessments that capture the patient’s performance 
and symptoms play a significant role in diagnosing 
and monitoring neurological diseases. 

Therefore, maintaining a remote perspective on 
information and communication technologies can 
introduce contradictions and obstacles in clinical 
practice. There is a clear need for further research 
to explore the knowledge levels, attitudes, and ed-
ucational requirements of neurologists and family 
physicians regarding telemedicine. Such research 
would provide valuable insights into their perspec-
tives and help address any existing gaps or educa-
tional needs in this area.(29)

In addition to the advancements in digital health-
care, the integration of neurologists in primary care 
can provide valuable support to family physicians.
(30,31) This collaboration is essential, especially con-
sidering the persistence of “neurophobia” among 
family physicians, which refers to a reluctance or 
fear of dealing with neurological conditions.(32,33) By 
embracing digital transformation, primary care pro-
viders can benefit from rapid needs assessments and 

ongoing medical education, which can help over-
come neurophobia and enhance their professional 
competence.(34) This collaborative approach ensures 
the uninterrupted delivery of healthcare services and 
improves patient outcomes.(35,36)

Medical history plays a crucial role in the diagno-
sis and management of neurological disorders. When 
evaluating a patient with a neurological condition, 
obtaining a detailed medical history helps the neurol-
ogist understand the patient’s symptoms, their onset, 
duration, and progression, as well as any associated 
factors or triggers.

3. Conducting Neurological History and Physical 
Examination Through Teleconsultation

3.1. Neurological History

A neurological history provides detailed infor-
mation about a patient’s neurological symptoms, the 
course of the disease, triggers, risk factors, and the 
current condition. Here are some important elements 
that may be included in a neurological history:

Chief Complaints: Specific details about the pa-
tient’s symptoms should be inquired. For example, 
information about the type, location, duration, fre-
quency, and intensity of pain should be gathered. 
Additionally, any accompanying sensory or motor 
symptoms such as numbness, weakness, or balance 
issues should be noted.

Disease History: Information about the onset, 
progression, and course of the disease should be ob-
tained. Any previous neurological disorders or simi-



www.turkishfamilyphysician.com

207

Derleme | Review
Yıl: 2023  Cilt: 14  Sayı: 3  / e-ISSN: 2148-550X 

doi: 10.15511/tjtfp.23.00396

lar symptoms experienced by the patient should also 
be documented.

Triggers and Factors: Factors that trigger or ex-
acerbate the symptoms should be investigated. These 
triggers can include stress, sleep patterns, dietary 
habits, environmental factors, or medications.

Past Medical Conditions and Surgeries: Previ-
ous medical conditions, neurological illnesses, infec-
tions, traumas, or surgeries that the patient has expe-
rienced should be recorded.

Family History: If there are neurological dis-
orders or genetic conditions present among family 
members, this information should be documented. 
Some neurological diseases may have a familial in-
heritance pattern.

Social and Lifestyle Factors: The patient’s occu-
pation, living environment, habits (such as smoking 
or alcohol consumption), stress levels, and other life-
style factors should be considered. These factors can 
be potential risk factors or triggers for neurological 
diseases.(37,38)

3.2. Remote Neurological Physical Examination

Studies conducted in the medical literature have 
consistently shown high patient satisfaction with 
telemedicine. However, one challenge associated 
with telemedicine is the question of how to conduct 
a physical examination when there are physical bar-
riers between the patient and the healthcare provid-
er. To enhance patient satisfaction with telemedicine 
procedures, involving patients in the physical ex-
amination process can be beneficial. Several studies 

have explored and tested virtual physical examina-
tion models, where patients actively participate and 
follow the physician’s instructions, allowing them to 
take responsibility and play an active role in the ex-
amination process.(39)

Certain aspects of the physical examination, such 
as verbal instructions for assessing cranial nerve 
function, can be performed similarly regardless of 
whether the patient and physician are in the same 
room or miles apart. However, in areas where quan-
titative data from vital signs and sensory assessments 
obtained through auscultation need to be interpreted 
by the physician, the use of wearable devices be-
comes crucial in achieving a physical examination of 
comparable quality to an in-person examination. 

These devices have the capability to collect data 
through sensors, process it with their software to gen-
erate findings, and transmit them to the physician’s 
device through telecommunication methods. By uti-
lizing such wearable devices, telemedicine can pro-
vide an equivalent level of physical examination as 
traditional face-to-face encounters.(40)

The integration of telemedicine and e-health ap-
plications into everyday medical practices is occur-
ring at a rapid pace. It is crucial to advocate for this 
inevitable digital transformation process to promote 
equitable, evidence-based, and high-quality health-
care for everyone. Remote neurological assessment 
options present opportunities to address the ongo-
ing challenges in neurology healthcare services. In 
implementing this new approach, it is important to 
uphold the patient-physician relationship based on 
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patient-centeredness, shared decision-making, and 
mutual participation, which aligns with the core com-
petencies of the family medicine discipline.(41)

Telemedicine applications, which have been de-
veloped for a long time for geographically isolated 
regions with limited access to resources, have found 
a rapid application due to the urgent needs arising in 
the COVID-19 period and a natural validation pro-
cess has emerged. As a result, although it is not pos-
sible to perform a full neurological examination with 
remote technical support elements, significant expe-
riences have been revealed.

Mental Status

Assessing the mental status of a patient is import-
ant in evaluating their cognitive abilities and overall 
functioning. When conducting remote assessments, 
the patient’s proficiency in using communication 
devices can serve as an initial indicator of cognitive 
competence. Additionally, healthcare providers can 
ask questions to assess the patient’s orientation to 
person, place, and time, either directly or with the 
assistance of a caregiver. Remote administration of 
cognitive measurement tools, such as the Mini-Men-
tal State Examination (MMSE), is also possible. For 
example, the patient can write down answers or per-
form tasks on paper and show them to the camera, 
providing insights into their cognitive abilities and 
motor skills.(42,43)

Motor examination

Motor strength assessment during remote phys-
ical examinations unavoidably involves some level 

of subjectivity. To mitigate this issue, conventional 
measurement scales have been adjusted with descrip-
tive phrases such as “no muscle movement,” “mus-
cle movement without gravity resistance,” “against 
gravity,” and “beyond gravity.” During the assessment 
process, patients are given specific instructions. For 
instance, if it is suspected that a patient’s upper ex-
tremity muscle strength surpasses gravity, they may be 
asked to lift and hold an object of known weight.(42)

Evaluating lower extremity muscle strength can be 
more intricate. One method involves asking the pa-
tient to place a thick book on their knee and then raise 
their knee toward their chest. If they can accomplish 
this, it is assumed that their lower extremity motor 
strength exceeds gravity. Another approach involves 
instructing the patient to squat and stand up, thereby 
assessing the resistance of both the quadriceps mus-
cle and knee flexors against gravity. To evaluate the 
strength of the tibialis anterior and extensor hallucis 
longus muscles, patients are asked to rise onto their 
tiptoes and walk a few steps while emphasizing their 
heels. Likewise, gastrocnemius strength can be as-
sessed by walking on tiptoes.(42)

Sensory examination

The sensory examination poses a challenge in 
remote physical examinations, particularly when it 
comes to accurately describing sensations. To over-
come this obstacle, visual aids such as dermatome 
maps can be utilized. These materials help patients 
identify the specific areas where they are experienc-
ing symptoms. They can be shared with the patient 
through screen sharing methods. In cases where the 
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patient is unable to identify dermatome areas, body 
diagrams can be employed as an alternative. This 
enables the examining physician to differentiate be-
tween sensory deficits specific to dermatomes and 
other types of sensory loss.(42)

Reflex examination

Performing reflex examinations within the context 
of telemedicine can indeed be challenging. However, 
certain types of reflexes are more feasible to evaluate 
remotely. Reflexes such as the biceps, triceps, patel-
lar, and Achilles reflexes can be relatively easily as-
sessed. Having a family member or caregiver present 
to follow the physician’s instructions is important in 
these cases. Instead of a reflex hammer, the caregiver 
can apply pressure with their fingertips as a suitable 
alternative device for assessing reflexes at home.

When examining for suspected myelopathy, the 
Babinski reflex can be tested with the patient per-
forming the test themselves in front of the camera. 
During the examination, the patient is asked to cross 
their legs so that the foot being tested is resting on the 
opposite lower extremity. Then, a sharp, key-like tool 
is drawn from the back of the heel to the front of the 
toes along the lateral edge of the sole of the foot. In 
a normal plantar reflex, all five toes bend downward. 
If the big toe curls upward and the other four toes 
spread apart, it indicates a positive Babinski reflex. 
To ensure an effective examination, it is beneficial 
for the patient to watch educational videos explaining 
the test beforehand.

While reflex examinations may present challeng-

es in telemedicine, with proper adaptations and the 
involvement of caregivers or family members, cer-
tain reflexes can still be evaluated to provide valuable 
clinical information.

Cranial Nerve Examination

According to various studies, specific methods 
have been suggested for telemedicine-based cranial 
nerve examinations:

Olfactory Nerve (CN I): Patients can be asked if 
they have experienced any recent changes or com-
plaints related to their sense of smell. Distinctive 
odors such as coffee or cologne can be tested by hav-
ing the patient detect them in front of the screen.(44)

Optic Nerve (CN II): Visual acuity can be mea-
sured by sharing a visual material containing a Snel-
len chart with the patient. A full-screen Snellen chart 
should be displayed on a monitor at a distance of 6 
meters. The patient can also perform a visual field 
test by positioning their arm laterally while zooming 
in on it to evaluate their peripheral vision.(44) 

Oculomotor Nerve (CN III): The patient can stand 
in front of the screen and follow the physician’s fin-
ger movements with their eyes to assess eye move-
ments, looking for diplopia or nystagmus. Pupil re-
actions can be evaluated by applying a flashlight and 
conducting the swinging light test.(43)

Trochlear Nerve (CN IV): No specific adapta-
tions are required for examining the trochlear nerve 
through telemedicine.

Trigeminal Nerve (CN V): While the motor com-
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ponent of the trigeminal nerve is difficult to assess 
remotely, the sensory component can be evaluated by 
showing the patient a face diagram representing the 
three areas where the nerve receives sensation.(43) 

Abducens Nerve (CN VI): No special adapta-
tions are needed for examining the abducens nerve 
through telemedicine. Facial Nerve (CN VII): Mimic 
movements can be directed to the patient in front of 
the camera, and the physician can assess the patient’s 
facial movements using the House-Brackmann stag-
ing system.(43)

Vestibulocochlear Nerve (CN VIII): Assessing 
the 8th cranial nerve through telemedicine is challeng-
ing. Virtual applications of the Rinne and Weber tests 
are not considered feasible. However, high-quality 
sound cards and tele-audiogram programs can be used 
for auditory examinations. Superficial examinations of 
hearing levels can also be done by evaluating whisper-
ing sounds from a family member or caregiver.(44) 

Glossopharyngeal Nerve (CN IX): Currently, 
there are no valid remote examination methods for 
assessing the glossopharyngeal nerve. The patient’s 
swallowing function and taste and sensory sensitivity 
of the posterior third of the tongue can be evaluated 
through verbal questioning.(44) 

Vagus Nerve (CN X): The patient can stand in 
front of the camera, open their mouth wide, and say 
“Aah” to assess any uvula deviation.(44) Accessory 
Nerve (CN XI): As a pure motor nerve, the 11th cra-
nial nerve can be evaluated by instructing the patient 
to raise their shoulders and turn their head to the right 
and left.(44)

Hypoglossal Nerve (CN XII): The patient can open 
their mouth and stick out their tongue for assessment. 
Significant deviation may indicate neuropathy on the 
ipsilateral side.(44)

4. Technical Support Tools for Remote Tele-neu-
rological Consultations 

Wearable devices in neurology create a digital 
phenotype by collecting and synthesizing diverse 
bodily measurement data, particularly vital signs.
(45, 46,47) This digital phenotype is then transmitted to 
healthcare providers through online messaging or 
telecommunications, enabling immediate, synchro-
nized, retrospective, or predictive assessments.(48)

Instant assessment and recording of heart rhythm 
are crucial for patients with stroke or those at high 
risk. Smartphones and smartwatches offer adequate 
equipment for arrhythmia management and proactive 
approaches.(49) In patients with cognitive disorders, 
managing comorbid conditions can be challenging, 
especially in the absence of a caregiver. For instance, 
a dementia patient with diabetes may have a small 
applicator placed under their skin to measure and 
transmit glucose levels, along with transmitter equip-
ment. Processed data can be wirelessly transmitted to 
smartphones, where user-friendly applications allow 
patients and physicians to access and interpret the in-
formation.(50) 

Smartwatch applications sensitive to seizure activ-
ity are available for epilepsy patients. These applica-
tions can detect epileptic activity during tonic-clonic 
seizures using sensors that are responsive to invol-
untary muscle movements. Another device utilizes 
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electrodes placed on the biceps muscle to detect ton-
ic-clonic activity. When necessary, these applications 
can provide alerts and information to the patient’s 
relatives, emergency health stations, and physicians 
via SMS, phone calls, or email. GPS applications are 
also available to determine the patient’s location for 
emergency response purposes.(49)

Wearable devices are also useful in assessing 
movement disorders. For example, in Parkinson’s 
disease, hardware placed on the back can measure 
step activity and accelerometer data to evaluate dis-
ease progression and movement patterns.(51)

Sleep disorders affect a significant portion of the 
population, and wearable devices can be beneficial in 
this regard. Wristbands that record physiological pa-
rameters detected by sensors are commonly used.(46) 
Actimeters measure wrist movements, devices eval-
uate cardiac activity during sleep, and bed-based 
measurement devices assess thoracic movements and 
respiratory rate. Additionally, the use of “nearables,” 
which are wearable sensors attached to everyday 
items, is increasing. These nearables collect data, 
such as through Bluetooth, and facilitate wireless 
data transfer.(52)

Wearable devices hold great promise in supporting 
remote monitoring and management of neurological 
disorders. Conditions like stroke, epilepsy, Parkinson’s 
disease, and sleep disorders can benefit from these de-
vices. However, more research is needed to establish 
their clinical effectiveness and broader use. Telemed-
icine programs, especially in primary care, can play a 
crucial role in generating data for such studies.(46)

In order to achieve equal, accessible, and 
high-quality neurological healthcare for all, it is cru-
cial to address the challenges and barriers present in 
telemedicine services. These challenges apply not 
only to neurology but to all branches of medicine. 
Some of these barriers include cost-effectiveness is-
sues, limited coverage by traditional insurance mod-
els, concerns about cybersecurity and privacy, and 
the need for sufficient scientific evidence to support 
new initiatives. Additionally, there are specific chal-
lenges in adapting certain aspects of neurological 
examination, follow-up, and treatment to virtual pa-
tient-physician interactions, as well as the need for 
training primary care physicians in neurology. Over-
coming these barriers will be key in realizing the full 
potential of telemedicine in neurological care.(53)

Conclusion

In conclusion, the utilization of telemedicine in 
primary care for neurological disorders holds great 
potential in improving access to high-quality neuro-
logical healthcare. It offers convenience, cost-effec-
tiveness, and the ability to reach patients in remote or 
underserved areas. 

Telemedicine allows for remote consultations, fol-
low-ups, and monitoring of neurological conditions, 
providing timely interventions and reducing the bur-
den on patients and healthcare systems. However, 
challenges such as the need for appropriate techno-
logical infrastructure, addressing privacy and se-
curity concerns, and ensuring adequate training for 
healthcare providers must be addressed for success-
ful implementation. 
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Moreover, further research is needed to demon-
strate the efficacy and outcomes of telemedicine in 
managing neurological disorders. By overcoming 
these challenges and embracing telemedicine, prima-
ry care providers can play a vital role in delivering 
comprehensive and accessible neurological care to 
patients, ultimately improving patient outcomes and 
enhancing the overall healthcare system.
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