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This article presents KARDIA, a Matlab (MathWorks Inc., MA) software developed for the
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analysis of cardiac interbeat interval (IBI) data. Available functions are called through a
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graphical user interface and permit the study of phasic cardiac responses (PCRs) and the
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estimation of time and frequency domain heart rate variability (HRV) parameters. Scaling
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exponents of heartbeat fluctuations are calculated with the detrended fluctuation analysis
(DFA) algorithm. Grand average and individual subject results can be exported to spread-

Keywords:

sheets for further statistical analysis. KARDIA is distributed free of charge under the terms

Phasic cardiac responses

of GNU public license so that other users can modify the code and adjust the program’s

IBI

performance according to their own scientific requirements.
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1.

Introduction

Time intervals between successive heartbeats are obtained
from electrocardiographical (ECG) recordings and provide a
way to measure heart rate patterns, either in resting states
(heart rate variability; HRV) or as response to external stimuli (phasic cardiac responses; PCRs). Many commercial data
acquisition programs provide algorithms to subtract interbeat
intervals (IBIs) from ECG recordings and to calculate some of
the most common HRV parameters. The problem of PCR analysis, however, is not addressed by these programs and most
researchers depend on custom software to calculate heart rate
changes in response to experimental stimuli. In addition, HRV

analysis is a field that has gained considerable interest in
recent years and a significant number of new metrics deriving
from statistical physics have been proposed as complementary to traditional time and frequency domain measures [1].
At the same time, older algorithms are continuously being
refined, and advanced methods are being tested in order to further improve the assessment of autonomic function in health
and disease [2].
As an alternative to commercial software, several free
HRV analysis programs are also available to cardiovascular
researchers. Two of the most sophisticated and user-friendly
are Ecglab [3] and POLYAN [4]. Ecglab is a Matlab toolbox
that performs not only HRV analysis, but also R-wave peak
detection from raw ECG recordings. HRV analysis functions

Corresponding author. Tel.: +34 958243753.
E-mail address: peraka@ugr.es (P. Perakakis).
0169-2607/$ – see front matter © 2009 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.cmpb.2009.10.002
∗

[16] P. Stoica, R. Moses, Introduction to Spectral Analysis,
Prentice Hall, Upper Saddle River, NJ, 1997.
[17] R. Weron, Estimating long-range dependence: finite sample
properties and confidence intervals, Physica A: Statistical
Mechanics and its Applications 312 (2002) 285–299.
[18] D. Vjushin, R. Govindan, S. Brenner, A. Bunde, S. Havlin, H.
Schellnhuber, Lack of scaling in global climate models,
Journal of Physics Condensed Matter 14 (2002) 2275–2282.
[19] S. Buldyrev, N. Dokholyan, A. Goldberger, S. Havlin, C. Peng,
H. Stanley, G. Viswanathan, Analysis of DNA sequences
using methods of statistical physics, Physica A 249 (1998)
430–438.
[20] C. Stam, T. Montez, B. Jones, S. Rombouts, Y. van der Made,
Y. Pijnenburg, P. Scheltens, Disturbed fluctuations of resting

[21]

[22]
[23]

[24]

89

state EEG synchronization in Alzheimer’s disease, Clinical
Neurophysiology 116 (2005) 708–715.
C. Peng, S. Buldyrev, A. Goldberger, S. Havlin, F. Sciortino, M.
Simons, H. Stanley, Long-range correlations in nucleotide
sequences, Nature 356 (1992) 168–170.
Free Software Foundation, GNU General Public License
(2007).
P. Lang, M. Bradley, B. Cuthbert, International affective
picture system (IAPS): technical manual and affective
ratings, The Center for Research in Psychophysiology,
University of Florida, Gainesville, FL, 1995.
P. Lang, R. Simons, M. Balaban, Attention and Orienting:
Sensory and Motivational Processes, Lawrence Erlbaum
Associates, 1997.

