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The 11th Annual Meeting of the International Association

for Advancement of Respiratory Psychophysiology took place

in Princeton, NJ, on October 17–19, 2004. The weather and fall

colors were beautiful, and the proximity to Princeton University

and the Institute for Advanced Study lent an atmosphere of

serious intellectual pursuit. Although some topic areas were

based on respiratory disciplines dating back hundreds of years,

the emphasis at the meeting was on rigorous science, including

thoughtful methodological critique as well as applications of

the latest advances in physiological measurement. The meeting

had several foci:

- Controlled breathing

Some controlled breathing interventions are imbedded in

various meditation methods derived from Eastern practices,

including a meridian-based approach, Yoga. In other cases, it

involves heart rate variability biofeedback, in which people

naturally adopt a respiratory rhythm of approximately 6 min�1

(0.1 Hz), and deliberate control of minute volume ventilation

and end-tidal carbon dioxide. Workshops on Yoga, respiratory

inductive plethysmography, and ‘‘whole body breathing’’ were

given. Reports were given about impact of these techniques on

cardiovascular disease, respiratory disease, anxiety, depression,

and human performance.

Two invited papers focused on conscious control of

breathing. Neil Cherniack summarized research on neural,

emotional, and behavioral control of breathing; and implica-

tions for conscious control of breathing. Akio Umezawa

reviewed his research on emotional determinates of respiratory

patterns, and his research showing how slow abdominal

breathing can reverse hyperventilation.

- Behavioral factors in respiratory disease

A number of papers focused on behavioral aspects of

respiratory disease, including the overlap between asthma and

panic disorder. Investigations included assessment of stress,

anxiety, and cortisol in asthma, psychological factors affecting

medication adherence in asthma, self-regulation beliefs among

people with asthma and their impact on self-care behaviors,

neural mediation of stress effects on asthma, assessment of

family dynamics in mediating psychological effects on asthma,

relationship between asthma and depression, emotional asthma

triggers, the impact of psychiatric morbidity in asthma, and

panic anxiety in vocal cord dysfunction, a disorder that often is

mistaken for asthma. Several papers also examined the

relationship between hyperventilation and panic, and tendency

to hyperventilate among patients with chemical sensitivity and

anxiety disorders. Thomas Ritz gave the presidential address

summarizing his research on emotional triggers of asthma.

- Heart rate variability and baroreflex control

A number of papers were given on heart rate variability and

baroreflex control, including studies on the genetic and central

neural mechanisms of heart rate variability, the relationship

between HRV and a number of important physiological and

clinical parameters, including vagal modulation and with-

drawal, respiration rate, emotional reactivity, cognitive

performance, and atherosclerosis. The emphasis on several

papers was on respiratory influences and gating in heart rate and

blood pressure variability, and potential use of respiratory

gating in assessment of conditions associated with changes in

heart rate variability. Dwain Eckberg gave an invited paper on

respiratory gating in heart rate variability, and its implications for

understanding heart rate variability and autonomic modulation.

- Dyspnea

A number of papers, including an invited symposium, were

devoted to dyspnea and respiratory symptom perception: its

physiology and neurophysiology, ways to measure it, and both

emotional and behavioral influences on dyspnea and, generally,

self-report of respiratory symptoms.

- Other topics

Theoretical papers given on mechanism included the role of

nitric oxide in asthma, autonomic modulation in respiratory and
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heart rate variability biofeedback, hyperventilation in chronic

fatigue syndrome, and the impact of Yoga practice on breath

holding time and pulmonary function.
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Invited Addresses

Heart rate and blood pressure oscillations: Windows on
human neurophysiology

Dwain L. Eckberg

Virginia Commonwealth University School of Medicine, USAR-

espiratory activity continuously alters membrane potentials of

preganglionic vagal and sympathetic motoneurons and thereby

modulates their responsiveness to stimulatory inputs. The most

apparent manifestation of such ‘respiratory gating’ is respira-

tory sinus arrhythmia: the rhythmic fluctuations of electrocar-

diographic R–R intervals observed in healthy resting humans.

Phasic autonomic motoneuron firing depends importantly on

the intensity of stimulatory inputs, such that when levels of

stimulation are low (as with low arterial pressure and vagal

activity, or high arterial pressure and sympathetic activity),

respiratory fluctuations of vagal or sympathetic firing are also

low. The respiratory gate has a finite capacity; high levels of

stimulation can override the ability of respiration to gate

autonomic responsiveness. Autonomic throughput also

depends importantly on other properties, including especially,

the frequency of breathing, the rate at which the gate opens and

closes, and the kinetics of effector responses to released

acetylcholine or norepinephrine. Respiratory sinus arrhythmia

is small at rapid, and large at slow breathing rates. The strong

correlation between systolic pressure and R–R intervals at

respiratory frequencies reflects the influence of respiration on

these twomeasures, rather than arterial baroreflex physiology. A

wide range of evidence suggests that respiratory activity gates the

timing of autonomicmotoneuron firing, but does not influence its

tonic level. It may be that the most enduring significance of

respiratory gating is its use as a precisely controlable experi-

mental tool to tease out and better understand otherwise inac-

cessible human autonomic neurophysiological mechanisms.

A respiratory self-control method based on psychophysio-
logical studies

Akio Umezawa

University of Fukui, Fukui, Japan

This paper describes a training method for self-control of

breathing based on our previous studies on psychological

stress, emotions, and basic experimentation clarifying psy-

chophysiological effects of self-control of breathing. Our

early studies on effects of stress upon respiratory function

(Umezawa, 1991) revealed that respiratory parameters show-

ing sensitive and constant changes during various stressors

were minute ventilation (MV) and post-exhalation pause

time (PT): MV increased and PT decreased significantly

during stressors. Recently, we also found that minute venti-

lation significantly increased not only during film clips

eliciting negative emotions but also during ones eliciting

positive emotions. These data suggested that respiratory

system showed a non-specific facilitation during stress and

emotions.

We have recently studied on self-control of respiration,

because self-control of breathing is the most frequently used

strategy to calm down in the daily stressful situations in Japan

(Umezawa, 1996). Among respiratory parameters, MV and

partial pressure of end tidal PCO2 (PetCO2) can reflect total

state of ventilation. We therefore conducted experiments in

which subjects were asked to control their MVor PetCO2. The

results in these experiments were as follows: (1) subjects

succeeded in decreasing their PetCO2 significantly from

baseline-rest, whereas they could not increase their PetCO2

above rest-level. (2) There were a few subjects who could not

be prevented from increasing in MV during stressor, whereas

subjects who were able to prevent increases in their MV in

response to the stressor showed smaller stressor-induced

increases in their heart rate ( p < 0.08). (3) It was not easy for

novice subjects to increase PetCO2 from baseline-rest or

to prevent MV increases during stress. For an alternative

training method, 10 subjects underwent progressive slow-

paced respiration tasks. Subjects were asked to slow their

breathing gradually to a controlled rate of 12, 10, 8, 6, 4, and

2 breaths/min and to estimate. All subjects succeeded in

adjusting their breathing to the prescribed rates. For two

subjects, however, PetCO2 levels dropped markedly below

baseline levels.

Numerous studies have focused on slow and deep

diaphragmatic breathing for facilitating relaxation. However,

we have little known about why diaphragmatic is more effective

than rib-cage dominant (thoracic) breathing. Therefore, we

tried to compare abdominal-dominant breathing with rib-cage

dominant one. Data obtained from the experiment showed that

rib cage dominant breathing increased MV significantly

( p < 0.05), whereas abdominal breathing did not increased

MV. This result suggested that abdominal breathing is a suitable

respiration pattern to prevent from hyperventilation during

paced-respiration training. To check this hypothesis, two

subjects who showed decreases in PetCO2 during progressive

paced-respiration task, participated an additional session in

which they were asked to do progressive slow abdominal

breathing. As a result, their PetCO2 were maintained at the

resting level. In summary, slow paced abdominal breathing is

the effective method to prevent from increases in MV and

decreases in PetCO2.


