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Abstract

Introduction: Continuous electroencephalography (cEEG) is essential for detecting non-convulsive seizures, status epilepticus, and 
tracking brain activity in critically ill patients. However, its utilization in Indian intensive care units (ICUs) varies. The purpose of 
this study is to evaluate current cEEG procedures, identify implementation challenges, and investigate the role of remote monitoring 
in improving patient care in intensive care units. 
Materials and Methods: In September 2024, a national survey was undertaken in Indian hospitals to assess cEEG prevalence and 
practices. The poll, which was circulated using Google Forms, was aimed at neurologists, neurophysiologists, intensivists, and EEG 
technicians. It included 20 questions about hospital characteristics, cEEG availability, use, clinical applications, and barriers. To 
compare public and private hospitals, data were examined using descriptive statistics and Chi-square/Fisher's exact tests. 
Results: There were 76 answers, with 63% of ICUs employing cEEG. Private hospitals received 50% of the responses, followed 
by government hospitals with 38%. Non-convulsive seizures (29%) and status epilepticus (29%) were the predominant reasons for 
cEEG. Barriers to adoption included a lack of skilled personnel (32%), as well as high expenses (14%). Remote EEG monitoring 
was employed in 37% of ICUs; however it faced problems such as unstable internet and staff opposition. Despite these challenges, 
49% of respondents reported better patient outcomes using cEEG.
Conclusion: Although cEEG use is increasing in major Indian institutions, problems remain. Remote monitoring could reduce obstacles 
and improve access, but consistent training and national guidelines are required to increase cEEG implementation in Indian ICUs.
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Introduction

Continuous electroencephalography, or cEEG, is an essential
monitoring tool for brain activity in critically ill patients

1.It is useful in detecting conditions that standard EEGs may
not identify, including non-convulsive seizures (NCS) and non-
convulsive status epilepticus (NCSE). In the intensive care 
units, cEEG offers real-time, continuous monitoring of subtle 
neurological changes that may be indicative of life-threatening 
conditions. In addition to diagnosing NCS and NCSE, cEEG is 
also used to monitor cerebral ischemia, continuously monitor

the level of sedation, assess the severity of encephalopathy, and 
monitor the effectiveness of seizure management therapies 2,3. 
The use of continuous EEG (cEEG) in intensive care units (ICUs) 
is recommended by international guidelines, such as those from 
the Neurocritical Care Society (NCS) and the American Clinical 
Neurophysiology Society (ACNS), especially for critically ill 
patients who have refractory status epilepticus or unexplained 
changes in consciousness4.

However, the use of cEEG in India is still limited. 
The situation is worse in resource-constrained settings, such 
as smaller hospitals, where trained personnel and advanced 
monitoring equipment are often unavailable. Although cEEG 
has become standard practice in ICUs across North America and 
Europe5,barriers such as staff shortages, lack of infrastructure, 
and inadequate awareness hinder its widespread adoption in 
India.

Neurological diseases such as epilepsy, stroke, and 
traumatic brain injury are becoming more common in India, 
highlighting the critical need to reduce this gap. To address this, 
a national survey was performed to assess current practices, 
difficulties, and prospects for using cEEG in Indian ICUs. This 
study aims to provide a comprehensive understanding of the 
organisational, operational, and technical variables influencing 
cEEG adoption, as well as to investigate the potential of remote 
monitoring solutions to reduce resource limitations. The findings 
will help to
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shape future clinical guidelines and policy recommendations, 
resulting in larger deployment of cEEG monitoring in Indian 
ICUs and improved critical care delivery.

Methods

Survey Design and Distribution
A national survey was conducted in the months of September 
2024 to assess the current practices, challenges, and potential 
of cEEG monitoring in ICUs across the country. This study 
utilized a web-based survey designed using Google Forms that 
was disseminated across a comprehensive network of hospitals 
and healthcare professionals. Surveys were shared with key 
stakeholders through electronic mail, while professional social 
media sites, WhatsApp groups, LinkedIn, and Facebook forums 
of neurology and critical care experts served as vehicles for 
sharing the survey. After email reminders for participation and 
utilization of social media platforms, an adequate response to 
the survey questionnaires was garnered over the eight-week data 
collection period.

Survey Questionnaire
The survey included 20 structured questions divided into five 
key sections
1.Hospital and Respondent Information: This section gathered 
information about the hospital's features (e.g., size, kind, ICU 
capacity) and the respondent's professional background (e.g., 
speciality, years of experience, and cEEG training).

2.Availability and Use of cEEG Monitoring: Questions 
addressed the availability and frequency of cEEG use, 
clinical conditions monitored (e.g., non-convulsive seizures, 
encephalopathy, cerebral ischaemia), and review methods.

3.Challenges and Barriers to Implementation: This section 
looked at issues like a lack of qualified workers, equipment 
expenses, and understanding of clinical utility.

4.Review and Reporting Practices: The questions focused on 
how cEEG traces were evaluated and how promptly anomalies 
were reported.

5.Future Directions and Needs: This part investigated the 
feasibility of remote EEG monitoring (tele-EEG) and the 
accompanying challenges.

Reliability and Validity
The survey tool was developed based on a review of the literature 
and input from experts in neurology, neurophysiology, and 
critical care. To ensure clarity and content validity, it was pre-
tested with 10 healthcare professionals (including neurologists, 
ICU physicians, and EEG technologists). Feedback from this 
pilot group was used to refine question wording and structure.

Data Collection and Analysis
The survey was conducted from September to October 
2024. All the responses were de-identified and grouped 
according to hospital type: public or private, and 
presence of an ICU. Descriptive statistics in terms

of frequency counts and percentages were used for categorical 
variables. Differences between public and private hospitals 
were tested using Chi-square tests or Fisher's exact tests 
where appropriate. The p-value was set at <0.05 for statistical 
significance.

Result

ICU Type of Hospital 
The Type of hospital mentioned in the survey was listed as 
follows with its percentage are Government/public hospital 
(38%), Private Hospital (50%), Teaching/Tertiary care hospital 
(10%), Trust Hospital (1%), Company hospital ( 1%). We can 
find that Private hospital working individuals had been actively 
participating in this survey. 

Beds available in the ICU
The Beds available in the ICU mentioned on the survey is  < 10 
beds is about 8%, 11-20 beds is about 22%, 21-30 beds is about 
15%, >30 beds is about 55%. We found out that this survey was 
been attended by Larger Scale hospitals. For detailed results see 
Graph 1.

Graph 1: Beds available in the ICU 
Intensive Care Unit Professionals Role & cEEG  in available 
in ICU
The Job Roles in ICU mentioned are Neurologist (18%), 
Intensivist (5.5%), ICU Nurse (5.5%), EEG Technician (71%). 
We have found that the largest population that participated in 
this survey was EEG Technician (71%). The continuous EEG 
(cEEG) monitoring available in ICU with its percentage for 
Yes it is 63% and for No it is  37%. We can find that survey 
participants work the majority in Continuous EEG (cEEG) 
(63%). For detailed results see Graph 2.

Graph 2: continuous EEG (cEEG) monitoring 
available in ICU
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Plans to implement cEEG
The Plans to implement cEEG when it is not available was taken 
in the survey and the percentage of comments are Not Sure is 
about 57%, No Plans to implement is about 7%, Yes, but no 
specific timeline is about 13%, Yes, within the next year is about 
23%. This study stated that many working hospitals are not sure 
to implement in future because they don’t have cEEG monitor 
in their hospital (57%). 

cEEG usage
How often the cEEG monitoring used in ICU was conducted in 
the survey and it’s percentage was found to be if Regularly it 
is 30%, Occasionally it is 34%, Rarely it is 19% and when it is 
Not used it is 17%. We can find that cEEG usage is occasionally 
done in most of the hospitals which has been evaluated in this 
survey (34%). 

Clinical conditions in which cEEG monitoring employed
There are certain Clinical conditions in which cEEG monitoring is 
employed has been evaluated from the survey are Non-convulsive 
seizures is 29%, Status epilepticus is 29%, Encephalopathy (e.g., 
hepatic, hypoxic) is 16%, Monitoring sedation levels is 10%, 
Cerebral ischemia is 6%, Raised intracranial pressure is 1% and 
for All of the above it is 9%. From the above finding we can find 
that cEEG has been more frequently used for Non-convulsive 
seizures and status epileptics (29%) than other neurological 
conditions as per our survey. For detailed results see Graph 3.

Graph 3: cEEG monitoring usage for clinical conditions

cEEG results review
How often the cEEG results are reviewed by a specialist has 
been investigated in this survey was mentioned if Multiple times 
a day it is 45%, Once a day it is 14%, Every 2-3 days it is 8%, 
Only when clinically indicated it is 17% and for None it is 16%. 
We find that cEEG was reviewed by a specialist is multiple times 
a day (45%) from this survey. 

EEG monitoring required for optimal patient care
The Hours required for optimal patient care in ICU EEG 
monitoring evaluated from the survey is for < 12 hours it is 13%, 
12-24 hours it is 25%, 24-48 hours it is 21%, >48 hours it is 
13% and depending on the patient’s condition it is 28%. Survey 
results clearly states that Hours required for optimal patient 
care in ICU EEG monitoring mainly depends on the patient’s 
condition (28%). For detailed results see Graph 4.

Graph 4 :Hours required for ICU EEG monitoring

Challenges involved in implementing cEEG
There are certain Challenges involved in implementing cEEG 
which is stated in the survey are Lack of trained personnel which 
is 32%, High cost of equipment is 14%, Limited availability 
of equipment is 20%, Difficulty in continuous review and 
interpretation is 13% and for the Lack of clinical awareness 
of its benefits is 21%. We find that the main challenge in 
implementing cEEG is the lack of trained personnel (32%) to 
monitor the cEEG than any other Challenging conditions given 
in the survey. 

Primary reasons involved in not using cEEG
There are few Primary reasons which is involved in not 
using the cEEG evaluated from the survey are due to Lack 
of trained personnel to interpret results which is 30%, High 
cost of continuous monitoring is 30%, Uncertainty about the 
clinical utility in certain cases is 11%, Equipment downtime or 
maintenance issues is 5%, Patient discomfort or non-compliance 
is 24%. Lack of trained personnel to interpret results and High 
cost of continuous monitoring (30%) have been reported as 
the primary reason for not using cEEG in a regular basis. For 
detailed results see Graph 5.

Graph 5: If cEEG is not used regularly, what are the primary 
reasons?

Impact of cEEG monitoring on patient outcome
The impact of cEEG monitoring on patient outcome from the 
survey data involves Significantly improves outcomes which is 
49%, Moderately improves outcomes is 24%, Slightly improves 
outcomes is 10%, No impact on outcomes is 7% and in Uncertain 
it is 10%. The impact of cEEG monitoring on patient outcome 
is evaluated as there is increase in number of significantly 
improves outcomes which is 49% when compared to any other 
cause mentioned in the survey. For detailed results see Graph 6.
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Graph 6: The impact of cEEG monitoring on patient outcomes 
in ICU
cEEG traces reviewed 
The cEEG traces reviewed in ICU stated from the survey data 
includes Continuous real-time review by a neurologist or trained 
personnel which is 34%, Periodic review throughout the day is 
30%, End-of-day review is 16%, Review only when clinically 
indicated is 20%. This survey shows that Continuous real-time 
review by a neurologist or trained personnel (34%) in the cEEG 
traces is typically reviewed in the ICU. For detailed results see 
Graph 7.

Graph 7: cEEG traces typically reviewed in ICU
Significant abnormalities in cEEG
There are some of the Significant abnormalities in cEEG reported 
to the attending physician within certain time evaluated from 
the survey data includes Immediately (within minutes) which 
is  33%, Within an hour is 21%, Within a few hours is 16%, At 
the next scheduled review is 30%. Immediately (within minutes) 
(33%) is evaluated from the survey data as it is reported to the 
attending physician quickly for the significant abnormalities in 
cEEG results. 

Continuous EEG interpretation
The remote EEG monitoring (tele-EEG) utilised in ICU for 
continuous EEG interpretation is questioned in the survey with 
its data analysed for Yes it is 37% and for No it is 63%. No (63%) 
remote EEG monitoring utilised in the ICU for continuous EEG 
interpretation was given as a result of this study.
  
Recordings of Remote EEG monitoring reviewed by an off-
site specialist
How often the Recordings of Remote EEG monitoring reviewed 
by an off-site specialist is interpreted from the survey data 
includes In real-time it is 24%, Multiple times a day it is 21%, 
Once a day it is 16%, Only when clinically indicated it is 39%. 

The remote EEG monitoring is used only when clinically 
indicated (39%) is the interpreted data recordings reviewed by 
an off-site specialist given as result of this survey. 

Challenges in implementing remote EEG monitoring
The main challenges involved in implementing remote 
EEG monitoring on ICU includes Lack of reliable internet 
connectivity which is 30%, Concerns about data security and 
patient privacy is 16%, High cost of tele-EEG services is  26%  
and for the Resistance from local staff or specialists is 28% 
which is interpreted from the survey data. The main challenge in 
implementing remote EEG monitoring on ICU is lack of reliable 
internet connectivity (30%) according to the survey.

Adopting or expanding the usage of remote EEG monitoring 
How likely is your ICU to get adopted or expanded for the use 
of remote EEG monitoring in the next 2-3 years is questioned 
in the survey data with interpretations includes Very likely is 
26%, Likely is 16%, Neutral is 30%, Very unlikely is 28%. 
Neutral (30%) is interpreted from the survey data of adopting 
or expanding the use of remote EEG monitoring in the next 2-3 
years.

Graph 8: How likely is your ICU to adopt or expand the use of 
remote EEG monitoring in the next 2-3 years?

Role of Healthcare professionals to be involved for connecting 
the EEG electrodes
The primarily responsible Healthcare professionals for 
connecting the EEG electrodes in the ICU was questioned in the 
survey and interpreted which includes EEG Technician is 80%, 
ICU Nurse is 7%, Neurologist is 5% and for Resident/Junior 
Doctor is 8%. EEG Technician (80%) is primarily responsible for 
connecting the EEG electrodes in the ICU which is interpreted 
as the result from the survey. 

Discussion 

	 According to the findings of this nationwide survey 
of cEEG practices in various types of Indian hospitals, ICU 
cEEG is used in nearly all Indian universities and most teaching 
hospitals, but is rarely used in general hospitals. This gap 
reflects an uneven distribution of resources and expertise, with 
better-equipped tertiary and teaching hospitals being more likely 
to implement advanced technologies such as cEEG. The higher 
prevalence of cEEG in institutions with more than 30 ICU beds 
emphasizes the importance of infrastructure and resource 
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availability in enabling its use6,7. Additionally, the study 
demonstrates that, similar to the United States, ICU cEEG use is 
increasing in India. A study by Ney et al. and Abend et al. done in 
the USA showed that increases in the use of cEEG occur mainly 
in university and teaching hospitals6. This is because generally, 
university and teaching hospitals adopt the newest techniques 
for patient care and research. It is surprising that even general 
hospitals, despite being smaller and looking after fewer cEEG-
eligible patients, have had modest increases in cEEG usage. 
Even the best Indian hospitals often monitor less than 10-20 ICU 
patients per month using continuous EEG.
While cEEG adoption is still in its early stages, it is clear that with 
adequate resources, training, and technological advancements, it 
has the potential to become a cornerstone of neurocritical care 
in India.

4.1 Current Applications of cEEG in Indian ICUs
According to the survey results, continuous EEG (cEEG) 
monitoring is most commonly used in Indian ICUs to watch 
high-risk patients, particularly those with changed mental status 
as a result of convulsive seizures, traumatic brain injury (TBI), 
or intracerebral hemorrhage (ICH). These findings are consistent 
with international norms, in which cEEG is regarded critical 
for detecting nonconvulsive seizures (NCS) in patients with 
unexplained coma or encephalopathy8. However, its application 
to various disorders such as ischemic stroke, central nervous 
system (CNS) infections, and metabolic encephalopathy differs 
per institution, owing to a lack of precise clinical standards. 
This variation may possibly be due to geographical variances 
in the perceived risk of seizures in these situations. While some 
studies have suggested that CNS diseases such as meningitis or 
encephalitis might cause seizure activity similar to ICH, the lack 
of clear recommendations for these circumstances limits the 
general use of cEEG in these patient populations9.
Patil et al. emphasise that cEEG is critical in the ICU for real-
time brain monitoring, seizure identification, and therapy 
modification. Although cEEG increases sensitivity in the 
identification of NCSE and reduces ICU duration of stay, 
constraints such as interpretation skills and standardisation 
remain. Improvements in automated analysis and well-defined 
guidelines will enhance its clinical application10.

Manjari et al. demonstrate the critical relevance of EEG in 
diagnosing NCSE, particularly among ICU patients with 
confused altered mental status for no apparent reason. Their 
findings suggest that EEG is required for detecting NCSE because 
overt clinical symptoms are absent in numerous critically ill 
patients. NCSE requires extended EEG monitoring, and cEEG 
is substantially more sensitive than normal EEG, with a 2.5 
to 3-fold higher detection rate among critically sick patients. 
In resource-constrained contexts, a single-hour standard EEG 
may help to guide the need for continuous monitoring, and the 
2HELPS2B seizure risk prediction score can also be utilised to 
help determine whether cEEG is required11 .

Haranath et al. (2021) highlight the possibility, especially in 
low-resource settings where access to specialised neurocritical 
care is limited. Remote neuroconsultations were successfully 
delivered to 56 patients in 23 ICUs over a 16-month period, 

demonstrating telemedicine's ability to fill a gap in neurocritical 
care. The research emphasises the role of tele-EEG and remote 
EEG reading in aiding timely diagnosis and intervention in 
critically ill neurological patients. The adoption of portable 
EEG devices with real-time remote analysis has the potential 
to improve seizure diagnosis and treatment, particularly in 
hospitals without on-site neurophysiologists12.

4.2 Issues with Monitoring Duration and Resources
The time of monitoring is a key barrier to the deployment of 
continuous EEG monitoring in Indian intensive care units. 
Although guidelines normally require 48 hours of monitoring 
for patients with changed mental status to reliably detect 
nonconvulsive seizures, many institutions restrict cEEG 
to 24 hours due to resource constraints13. This limitation is 
consistent with developments in developing countries, where 
limited resources and concerns about cost-effectiveness affect 
therapeutic decisions. Despite these limitations, many doctors 
believe that extended monitoring is essential for accurate seizure 
detection. To overcome this difficulty, it may need designing 
more efficient protocols for targeting the highest-risk patients, 
including risk classification models and optimizing resource 
usage14.

4.3 Technical Expertise and Personnel Challenges
A significant impediment to the widespread adoption of 
cEEG in Indian ICUs is a lack of skilled people, such as EEG 
technologists and neurophysiologists, who can offer continuous 
EEG monitoring and interpretation. Resource-constrained 
institutions, particularly smaller hospitals, frequently struggle to 
maintain a 24-hour crew, which is critical for monitoring patients 
at risk of NCS. The findings from the survey show that, while 
there is a rising awareness of the need for skilled professionals, 
the availability of such experts remains restricted15.

To close this gap, training activities for clinicians and technicians 
can help improve the knowledge and skills required for cEEG 
monitoring. Task-shifting, in which nurses and technicians 
are educated to execute basic cEEG operations, could be a 
viable alternative to lessen the need for specialized personnel. 
Furthermore, the adoption of ambulatory ICU EEG monitoring 
may ease some of these issues. With the ability to remotely 
monitor patients, ambulatory EEG systems can lessen the need 
for on-site expertise by providing real-time, actionable data that 
can be examined by specialists even when they are not present 
in the ICU. This not only makes cEEG more accessible, but it 
also assures that patients receive continuous monitoring without 
overburdening the existing staff.

4.4 Application and Maintenance of EEG Electrodes
Another problem that ICUs encounter is applying and 
maintaining EEG electrodes in critically ill patients, particularly 
those with head traumas or surgical scars. Simplified electrode 
systems, such as headset-type devices or reduced-montage 
setups, can be more practical due to their ease of application and 
maintenance16. Recent research, such as that of Caricato et al. 
(2020) and Herta et al. (2017), has shown that these systems are 
sensitive, dependable, and can be deployed fast, minimizing the 
time required on electrode setup17.
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In Indian ICUs, where rapid patient turnover and time-sensitive 
care are widespread, the adoption of MRI-compatible electrodes 
or elastic electrode caps can simplify the electrode application 
process, improving workflow efficiency and patient comfort18. 
These advances can lessen the risk of skin irritation while also 
improving the overall quality of EEG data gathered.

4.3 Duration and Interpretation of cEEG Data
The ideal period for cEEG recordings is still debatable. 
While extended recordings are frequently required to detect 
nonconvulsive seizures, they also pose issues like as data overload 
and the requirement for ongoing observation. According to the 
report, many institutions are now restricting cEEG monitoring 
to 24 to 48 hours due to resource restrictions. Anadure et al. 
identify portable EEG as a promising bedside tool for NCSE 
diagnosis in comatose ICU patients, detecting NCSE in 11.8% of 
instances. Antiepileptic treatment corrected EEG abnormalities, 
with positive effects in a few patients19. Although portable EEG 
is useful, 24-48 hour EEG with remote monitoring is required 
for better NCSE detection and management. However, a sizable 
proportion of practitioners understand the value of prolonged 
monitoring, implying that increasing monitoring time may 
provide better clinical benefit when resources are available.

In the Indian setting, research have demonstrated the utility 
of portable EEG in identifying NCSE among comatose ICU 
patients. Anadure et al. found that portable EEG helped detect 
NCSE in 11.8% of comatose patients, allowing for prompt 
antiepileptic medication administration. This method is 
especially useful in situations when continuous EEG monitoring 
may not be practicable20.

Telemedicine and remote monitoring systems have the ability 
to alleviate this issue21. By integrating ambulatory ICU EEG, 
cEEG data can be transferred in real time to a centralized 
platform for ongoing evaluation by professionals. This remote 
access reduces the need for on-site expertise around the clock 
and allows for rapid, accurate interpretation, especially in 
places where 24-hour neurophysiological support is absent. 
The capacity to monitor and interpret EEG data in real time via 
remote platforms dramatically increases the possibility of early 
seizure diagnosis, which improves patient outcomes by allowing 
for timely interventions22.

 4.5 The Role of Technologists and Standardized Protocols
The survey revealed significant variation in the sorts of people 
involved in continuous EEG interpretation. Although some 
facilities have neurophysiologists or intensivists to interpret, they 
are generally limited resources, particularly during overnight 
shifts. Some centers employ EEG technicians for continuous 
monitoring, which varies between Indian intensive care units. 
This heterogeneity emphasizes the significance of well-defined 
protocols for distinguishing duties and responsibilities between 
technologists and physicians in continuous EEG monitoring. 
A systematic review by Verma et al. underscores the need for 
building nursing skills in EEG to enhance patient care and 
outcomes, stressing the need for formal education and hands-
on facilities in the Indian scenario23. The American Clinical 
Neurophysiology Society consensus statement details the 

qualifications and roles of cEEG staff, which can be a useful 
guide to establishing similar guidelines adapted to the Indian 
healthcare system24. Standardizing personnel duties may promote 
speedy and accurate seizure detection while also encouraging a 
more collaborative approach to patient treatment6.

4.6 Limitations in Monitoring Beyond Seizure Detection
In neurocritical care settings, continuous EEG is mostly utilized 
to detect seizures; however, the survey found that it has little 
relevance for monitoring other critical brain events such burst 
suppression, vasospasm, or increased intracranial pressure 
(ICP). Although some institutions have started using cEEG 
to monitor patients with excessive ICP, this practice is not 
common, and the adoption of cEEG has been hampered by the 
lack of compelling evidence for its wider use in these settings17. 
Additional investigation is required to examine the possible 
applications of cEEG in monitoring other vital brain processes, 
such as vasospasm and ICP, especially in neurocritical care 
environments.

Recent Indian research have underlined the rising relevance 
of cEEG in seizure detection. Gupta et al. (2022) conducted 
a study in a tertiary care centre in North India and discovered 
that cEEG can detect early signs of cerebral ischaemia in ICU 
patients post-subarachnoid haemorrhage, indicating its potential 
in vasospasm monitoring25. 

 By facilitating more thorough monitoring of neurological 
processes, cEEG monitoring scope expansion may enhance 
patient outcomes.
	
4.7 Technological Innovations and Future Directions
Technological improvements will be more important in 
enhancing the future of continuous EEG monitoring in Indian 
ICUs. The most promising approach is to employ artificial 
intelligence to identify seizures automatically26. AI has the 
potential to greatly accelerate and increase the sensitivity and 
specificity of seizure identification, particularly in cases where 
visual analysis may be impractical. Another realistic alternative 
is to employ cloud-based platforms for remote EEG analysis 
to solve resource constraints. The former allows for real-time 
EEG interpretation by professionals who are not in the ICU, 
which helps alleviate personnel shortages27. Furthermore, 
public-private partnerships with research institutions will aid in 
the development and application of such technology in Indian 
ICUs. In that circumstance, cEEG monitoring may be available 
in smaller hospitals and rural areas.

4.8 Policy and Training Recommendations
To address the issues raised in this survey, it is critical to create 
national guidelines and policies that standardize continuous 
EEG techniques across Indian ICUs. These guidelines should 
address a variety of topics, including the qualifications of 
individuals participating in monitoring and interpretation, the 
ideal monitoring length for different patient groups, and best 
practices for electrode insertion and maintenance. Furthermore, 
training programs that improve the competence of ICU 
personnel—technologists, nurses, and intensivists—in operating 
and interpreting continuous EEG are critical for closing existing 
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knowledge gaps. Setting up national registries to gather and 
evaluate cEEG data could potentially provide useful insights 
into its clinical utility and help guide future policy decisions28. 
Additionally, Indian EEG technicians frequently follow 
the American Clinical Neurophysiology Society's (ACNS) 
recommendations for critical care EEG procedures and bring 
a wealth of practical knowledge to the table. In addition to 
improving these technicians' abilities, encouraging them to 
obtain international qualifications like ABRET's Registered 
EEG Technologist (R. EEG T.) certificate would also raise 
the standard and uniformity of care given in intensive care 
units29. Additionally, the effectiveness and precision of cEEG 
interpretation may be enhanced by integrating quantitative 
EEG (qEEG) technologies, which help non-specialists detect 
seizures30,31.

4.9 Future Directions: The Role of remote or tele-EEG
Continuous EEG monitoring in Indian ICUs is of immense 
potential, especially when technical advances that address 
existing resource constraints are taken into consideration. 
However, the term "ambulatory EEG" is classically used in 
an outpatient setting and usually involves mobile, home-based 
monitoring for a patient who is not critically ill. In the context 
of ICUs, it would be more accurate to refer to this as remote or 
tele-EEG monitoring, which means the real-time evaluation of 
EEG data from off-site locations32.

This monitors a critical bedridden patient continuously 
without being confined to one place under the monitoring of a 
neurophysiologist. These systems enable specialists to monitor 
patients in various ICUs and contribute to the convenience and 
efficiency of workflow, meaning that neurological emergencies 
are addressed as early as possible. Automated seizure detection 
algorithms add further sensitivity and specificity to the detection 
of seizures, thereby allowing timely interventions33.

Moreover, remote monitoring has several benefits in resource-
scarce environments. It decreases the requirement for specialized 
on-site personnel and exploits cloud-based platforms, thus 
expanding access to cEEG services, reducing ICU congestion, 
and lowering overall healthcare costs. These advances could 
revolutionize critical care delivery and improve patient 
outcomes, making cEEG more accessible across India, even in 
the rural underserved regions.

Conclusion

	 In conclusion, cEEG monitoring has the potential 
to revolutionize the way critically ill patients are managed in 
Indian ICUs, especially those who are at high risk for NCS and 
other neurological abnormalities. Where resource constraints 
and a shortage of trained personnel remain significant barriers, 
remote ICU EEG monitoring systems offer the promise of 
an alternative. These systems facilitate the remote, real-time 
evaluation of EEG data by reducing the continuous on-site 
expertise needed, thereby improving seizure detection efficacy 
and accuracy.

With continued progress in technological breakthroughs, for 
example, through automated seizure detection algorithms and 
the use of cloud-based platforms, along with increased awareness 
of the utility of cEEG, its more wide-scale use has the potential 
for better patient outcomes, optimizing resource utilization and 
increasing access to critical care within both urban and rural 
health contexts.
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