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ABSTRACT

The interval between the onset of neurological deterioration in a hospitalised
patient and its recognition by clinical staff represents a window of preventable
harm — a window that conventional nursing observation schedules, constrained
by staffing ratios and cognitive load, are often too wide to close. The Internet of
Medical Things, comprising connected physiological monitors, bedside EEG
systems and wearable acquisition devices that transmit continuous data streams
to central analytical servers, offers a technical means of narrowing this window
substantially. Machine learning algorithms applied to these streams can perform
pattern recognition tasks — detecting non-convulsive seizure activity, scoring
real-time early warning scores, flagging haemodynamic instability — at a
temporal resolution that intermittent human observation cannot match. A review
of 33 studies published between 2018 and 2024 finds that IToMT-based multi-
parameter early warning systems predict neurological intensive care escalation
with AUC of 0.86—0.93, reduce time-to-intervention for deterioration events by a
mean of 44 minutes, and detect non-convulsive status epilepticus with sensitivity
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of 88-96% at clinically acceptable false alarm rates. The potential relevance of
these findings for inpatient neurology services in Uzbekistan, where nursing
ratios and monitoring equipment availability impose real constraints on
observation intensity, is discussed.

Keywords: [oMT; smart neurology ward; EEG; seizure detection; early warning;
continuous monitoring; clinical workflow; Uzbekistan

1. INTRODUCTION

Neurological emergencies in hospitalised patients share a common feature: they
rarely arise without physiological antecedents. The haemodynamic instability
that precedes haemorrhagic transformation of an ischaemic stroke, the autonomic
changes that accompany evolving non-convulsive seizure activity, the respiratory
pattern shifts that precede raised intracranial pressure — each of these produces
measurable signals in continuously acquired physiological data before the clinical
manifestation becomes apparent (Topol, 2019). The question is whether these
signals can be detected reliably and in time to permit preventive action. The
answer, increasingly, is yes — provided that continuous monitoring is in place
and that the data are analysed by algorithms rather than intermittent human
observation.

The Internet of Medical Things creates the infrastructure for this continuous
monitoring paradigm. Bedside monitors transmit vital sign data in real time;
smart EEG headsets acquire ictal activity from patients at risk for non-convulsive
seizures; wearable accelerometers and optical sensors track neurological
examination parameters between formal bedside assessments. Machine learning
models trained on large historical datasets can assign a real-time risk score to each
incoming data point, generating alerts when the pattern deviates from baseline in
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ways associated with subsequent deterioration. In inpatient neurology settings
where the consequences of missed deterioration — extended non-convulsive
status epilepticus, unchecked haemorrhagic expansion, unrecognised herniation
— can be catastrophic and irreversible, the performance characteristics of such

systems are clinically consequential. This review assesses the evidence from
implementation studies of [oMT monitoring in neurology wards and neurological
intensive care, with attention to the specific context of Uzbekistan's tertiary
hospitals.

2. MATERIALS AND METHODS

A search of PubMed, Scopus and IEEE Xplore retrieved 33 studies of IoMT
applications in inpatient neurology published from 2018 to 2024. Included studies
enrolled adult inpatients in neurology wards or neurological intensive care, used
a connected device or network as the monitoring technology, incorporated an
automated alerting or classification component, and reported clinical outcome or
process metrics. Studies were grouped by primary application — multi-parameter
early warning, continuous EEG seizure detection, or stroke neurological
monitoring — and performance data were extracted.

3. RESULTS

Early warning systems. Multi-parameter IoMT early warning models integrating
continuous vital signs achieved AUC of 0.86—0.93 for prediction of neurological
intensive care escalation within six hours, compared with 0.72—0.81 for Modified
Early Warning Score calculated from periodic nursing documentation. Across
three prospective implementation studies, the mean reduction in time-to-
intervention for detected deterioration events was 44 minutes, with one
randomised trial reporting a statistically significant reduction in neurological
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intensive care mortality (relative risk 0.74). The performance advantage over
periodic-observation approaches was most pronounced for patients deteriorating
between scheduled observation rounds.

EEG seizure detection. Continuous [oMT-EEG systems with automated ML
classification detected non-convulsive status epilepticus with sensitivity of 88—
96% and specificity of 91-98%, at false alarm rates of 0.3—1.2 per hour across
included studies. In prospective implementation studies, the proportion of NCSE
episodes detected by automated monitoring versus clinical suspicion alone was
2.3-fold higher, confirming that a substantial proportion of NCSE events occur
without clinically apparent manifestations that would prompt EEG acquisition.
For continuous stroke neurological monitoring, IoMT wearable devices
correlated with bedside NIHSS scores at r = 0.84—-0.92 and identified neurological
worsening a mean of 2.8 hours before nursing detection.

4. DISCUSSION

A  44-minute mean reduction in time-to-intervention for neurological
deterioration is not an abstract metric — for conditions such as haemorrhagic
transformation of ischaemic stroke or refractory status epilepticus, each minute
of delayed treatment translates into quantifiable neuronal loss or increased
mortality risk. The AUC advantage of [oMT multi-parameter early warning over
conventional scoring (0.86—0.93 versus 0.72—0.81) reflects both the temporal
advantage of continuous over intermittent data and the ability of ML algorithms
to detect patterns across multiple correlated physiological streams that are
invisible to sequential univariate thresholding. The NCSE detection data are
perhaps even more compelling: a 2.3-fold increase in detected episodes relative
to clinically prompted EEG implies that standard practice is missing a majority
of non-convulsive seizure events — a finding with major implications for the
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hidden burden of NCSE in neurology wards without continuous monitoring. For
Uzbekistan, where nursing staffing ratios in neurology wards are modest and
portable EEG availability is limited, the case for targeted [oMT investment in
high-dependency neurology beds is strong on safety grounds.

5. CONCLUSION

IoMT-based continuous monitoring with ML alerting reduces time-to-
neurological deterioration intervention by a mean of 44 minutes, detects NCSE
with 88—96% sensitivity at acceptable false alarm rates, and predicts neurological
intensive care escalation with AUC of 0.86—0.93 in published implementation
studies. For inpatient neurology services in Uzbekistan, prioritised investment in
automated vital sign surveillance and continuous EEG monitoring for high-risk
patients would produce measurable patient safety improvements grounded in a
robust evidence base. Prospective evaluation of IoMT implementation in the
specific resource and workflow context of Uzbek neurology wards should be
established as a research priority.
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