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INTERVAL-BASED 
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CONGESTIVE HEART FAILURE

INABILITY OF HEART TO INCREASE CARDIAC OUTPUT IN
PROPORTION TO METABOLIC DEMANDS

Symptom complex:
Many different presentations and etiologies

Typical symptoms:
Shortness of breath
Swelling in legs
General fatigue and weakness

Clinical diagnostics:
Ascultate heart
Carotid pulse
Electrocardiogram
Chest radiograph
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SPECTRAL ANALYSIS
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TIME-SCALE ANALYSIS
DISCRETE WAVELET TRANSFORM

EXAMINES ALL SCALES

MITIGATES AGAINST NONSTATIONARITIES
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SMALLER VALUES
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SPECTRAL ANALYSIS
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VLF
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DISCRETE WAVELET TRANSFORM
TIME-SCALE ANALYSIS
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IDENTIFYING 
PATIENTS WITH 

CARDIAC DYSFUNCTION
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MEASURES OF STATISTICAL SIGNIFICANCE

• p VALUE, d’, AND VARIANTS
(rely on Gaussian assumption)

• SENSITIVITY/SPECIFICITY
MEASURES OF CLINICAL SIGNIFICANCE
(distribution free)

SENSITIVITY ≡ proportion of heart-failure
patients that are properly identified

e.g., Hypothesis that all normal patients
are so identified ≡ 100% SPECIFICITY

• ROC CURVES & AREA UNDER ROC

SCALE-DEPENDENT

SCALE-INDEPENDENT

p < 0.001

15 3
15
−

p < 0.005

3 H.F. AMONG NORMALS
SENSITIVITY =        = 80%

8   SENSITIVITY =       = 47%
15 8

15
−

M. C. Teich 2004

After Turcott & Teich,
Ann. Biomed. Eng. 24, 269-293 (1996)



ROC CURVES & AREA UNDER ROC
SCALE-DEPENDENT σwav (32)

SCALE-INDEPENDENT αAτ

HAAR WAVELET
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DOES THE HEARTBEAT 
REFLECT DETERMINISTIC 

CHAOS?

M. C. Teich 2004



After Teich, Lowen, Jost, Vibe-Rheymer & Heneghan, in Nonlinear Biomedical 
Signal Processing, vol II, M. Akay, Ed. (IEEE Press, NY, 2001), pp. 159-213. M. C. Teich 2004



After Teich, Lowen, Jost, Vibe-Rheymer & Heneghan, in Nonlinear Biomedical 
Signal Processing, vol II, M. Akay, Ed. (IEEE Press, NY, 2001), pp. 159-213. M. C. Teich 2004



After Teich, Lowen, Jost, Vibe-Rheymer & Heneghan, in Nonlinear Biomedical 
Signal Processing, vol II, M. Akay, Ed. (IEEE Press, NY, 2001), pp. 159-213. M. C. Teich 2004



M. C. Teich 2004After Turcott & Teich, Ann. Biomed. Eng. 24, 269-293 (1996).



After Turcott & Teich, Ann. Biomed. Eng. 24, 269-293 (1996). M. C. Teich 2004



References

M. C. Teich 2004


	Scaling in Heartbeat Rate Variability
	CONGESTIVE HEART FAILURE
	TIME-SCALE ANALYSIS

