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Breath-counting during meditation is a kind of respiration manipulation in order
to achieve a status of tranquility and harmony. It has frequently been reported in the
Buddhistical literature as an effective way of practice during meditation. Transcen-
dental meditation was the most extensively studied among many methods of
meditation. Transcendental meditation has been demonstrated to have beneficial ef-
fect on many physiological systems and can be used to decrease the process of aging,
morbidity and mortality of cancer and other diseases. Although there were many com-
ments on breath-counting in Buddhism, little studies on breath-counting meditation
has been done in a scientific way.

We tried to study the effect of breath-counting meditation on the autonomic ner-
vous modulation by using heart arte variability analysis. Twelve young healthy
subjects, nine male and three female, were recruited in this study. The study subjects
had practiced breath-counting mediation for thirty minutes every day for one month
before testing. During the breath-counting meditation, the subject sat quietly in a
comfortable position, closed his or her eyes, and focused his or her attention on his
or her own breathing. Each time the subject breathed in the air he or she counted it
once in the mind until the tenth breath was reached. The subject then repeated the
breath-counting from one to ten again and again. If the subject missed the number
carelessly, he or she should start breath-counting from 'one' again. During the breath-
counting meditation, the electrocardiogram of the subject was recorded randomly in
three conditions, i.e., supine rest, sitting rest and sitting meditation with breath-
counting. The RR intervals in the electrocardiogram were measured afterwards to
obtain the heart rate variability indices by using power spectral analysis. The nor-
malized high-frequency power was used as the index of vagal modulation, the nor-
malized low-frequency power as the index of sympathetic ond vagal modulation, and
the low-/high-frequency power ratio as the index of sympatho-vagal balance.

We found that eleven subjects successfully completed the testing and were in-
cluded in the final analysis. The normalized high-frequency power was the highest in
sitting meditation with breath-counting, followed by supine rest and sitting rest in
decreasing order. The normalized low-frequency power and the low-/high-frequency
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power ratio had reversed trend as that of normalized high-frequency power among
three conditions. There were no significant differences in the total power and low-
frequency power among three conditions. When the posture was changed from supine
to sitting, gravitational stress should activate the sympathetic nervous modulation
and suppress the vagal modulation. The vagal suppressing effect was reversed when
the subject practiced breath-counting meditation in sitting position. Sitting medita-
tion with breath-counting might thus be used as a physiological vagal enhancer and
have an important role in the prevention of aging and the management of diseases.
The mechanism responsible for vagal enhancing effect of sitting meditation with
breath-counting might be related to the decrease in respiratory rate, since the fre-
quency of the high-frequency peak correlated negatively and significantly with the
normalized high-frequency power.

Sitting meditation with breath-counting is an extensive and complete practice
method in Buddhism. We found that vagal modulation can be greatly enhanced after
one month of practice of sitting meditation with breath-counting mentioned in the
Buddhistical literature. There might be greater physiological effects of sitting medi-
tation with breath-counting after a long period of practice. Further studies are
necessary.

Keywords: Buddhism; meditation; breath-counting; heart rate variability; autonomic
nervous activity
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