
Publication

Surface electromyography for analysis of heart rate variability in preterm
infants

JournalArticle (Originalarbeit in einer wissenschaftlichen Zeitschrift)

ID 4413104
Author(s) Jost, Kerstin; Scherer, Sebastian; De Angelis, Chiara; Buechler, Marcel; Datta, Alexandre N.;
Cattin, Philippe C.; Frey, Urs; Suki, Bela; Schulzke, Sven
Author(s) at UniBasel Cattin, Philippe Claude ; Frey, Urs Peter ;
Year 2017
Title Surface electromyography for analysis of heart rate variability in preterm infants
Journal Physiological Measurement
Volume 39
Number 1
Pages / Article-Number 015004
Mesh terms Algorithms; Artifacts; Electrodes; Electromyography, methods; Female; Heart Rate; Hu-
mans; Infant, Newborn; Infant, Premature, physiology; Male; Movement; Nonlinear Dynamics; Time Fac-
tors
Objective: Characterizing heart rate variability (HRV) in neonates has gained increased attention and
is helpful in quantifying maturation and risk of sepsis in preterm infants. Raw data used to derive HRV
in a clinical setting commonly contain noise from motion artifacts. Thoracic surface electromyography
(sEMG) potentially allows for pre-emptive removal of motion artifacts and subsequent detection of in-
terbeat interval (IBI) of heart rate to calculate HRV. We tested the feasibility of sEMG in preterm infants
to exclude noisy raw data and to derive IBI for HRV analysis. We hypothesized that a stepwise quality
control algorithm can identify motion artifacts which influence IBI values, their distribution in the time
domain, and outcomes of nonlinear time series analysis. Approach: This is a prospective observational
study in preterm infants <6 days of age. We used 100 sEMG measurements from 24 infants to develop a
semi-automatic quality control algorithm including synchronized video recording, threshold-based sEMG
envelope curve, optimized QRS-complex detection, and final targeted visual inspection of raw data. Main
results: Analysis of HRV from sEMG data in preterm infants is feasible. A stepwise algorithm to exclude
motion artifacts and improve QRS detection significantly influenced data quality (34% of raw data ex-
cluded), distribution of IBI values in the time domain, and nonlinear time series analysis. The majority of
unsuitable data (94%) were excluded by automated steps of the algorithm. Significance: Thoracic sEMG
is a promising method to assess motion artifacts and calculate HRV in preterm neonates.
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