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The wide range of topics featured at the 9th Annual Meeting of the International Society for 
the Advancement of Respiratory Psychophysiology (ISARP), 2002, in Washington, DC, 
represented a number of important research trends in respiratory psychophysiology. 
Presentations and discussions at the meeting allowed the identification of a number of key 
issues, which will be of particular interest for the coming years. This overview attempts to 
summarize and integrate these areas of interest, while the meeting a bstracts following the 
overview will inform about empirical findings and research syntheses of individual 
participants.  

Breathing training:  
Clarification of basic mechanisms and evidence-based clinical practice.  
 
There has been renewed interest in mechanisms and application of breathing training for a 
variety of respiratory dysfunctions in anxiety disorders, asthma, and chronic obstructive 
pulmonary disease (COPD). Breathing training for these and other disorders can take on many 
different forms. Training methods, such as classical physical therapy or yoga, can encompass 
a variety of different techniques and maneuvers. New training methods, such as the Buteyko 
hypoventilation training for adjunctive treatment of asthma (Bowler et al., 1998), are still 
being introduced and are embraced enthusiastically by practitioners of alternative or 
complementary medicine. Respiratory psychophysiology is ideally suited to clarify the basic 
pathways of influence involved in these new techniques. Elucidation of basic mechanisms 
should proceed along with their clinical evaluation. An important development is the growing 
acknowledgement of the principles of evidence-based medicine (Mason et al., 2002), which 
include standards for designing clinical trials and meta-analytic syntheses of the best available 
evidence to guide clinicians in their treatment decisions.  

Dynamic hyperinflation. 
 
Which is an increase in end-expiratory lung volume above normal resting levels (thus an 
increase in functional residual capacity, FRC), is a relatively overlooked problem both in 
general psychophysiology and in the behavioral treatment of respiratory diseases, most 
prominently in COPD. Hyperinflation can lead to respiratory muscle fatigue, breathlessness 
and limitations in physical performance. FRC increases can also be observed in healthy 
individuals under conditions of increased effort or strain, and these changes affect 



cardiovascular function (Fokkema, 1999). A thorough investigation of the role of 
hyperinflation under various conditions of behavioral adaptation is clearly needed. Likewise, 
given the Word Health Organization's prediction of a dramatic increase in COPD over the 
next two decades (Pauwels et al., 2001), clinical research needs to address the potential of 
behavioral strategies to reduce complications such as dynamic hyperinflation. This is a 
challenging task, because for patients hyperinflation serves the short-term purpose of reducing 
airway obstruction. In addition, mechanisms of hyperinflation may vary between clinical 
conditions (Gibson, 1996), making it more difficult to design behavioral interventions.  

The psychophysiology of mechanical lung function. 
 
While psychological influences on airway resistance have been demonstrated in asthma for 
some time, there is a growing general interest in emotional, cognitive and behavioral 
influences on the resistive and elastic properties of the airways and their underlying 
mechanisms. Researchers have the choice between a number of measurement techniques, 
each with specific advantages and disadvantages for psychophysiological investigation. The 
forced oscillation technique, particularly single-frequency techniques and impulse 
oscillometry (Goldman, 2001), allow for a continuous monitoring of dynamic changes in 
airway mechanics, and are therefore particularly suited for psychophysiology. Electronic 
pocket spirometers with diary functions are currently the most economical and valid 
technique for ambulatory monitoring studies. Recently, guidelines have been published that 
introduce and compare these techniques in the context of psychophysiological research (Ritz 
et al., 2002).  

Asthma: New research trends. 
 
While psychophysiological research into bronchial asthma has focused mainly on 
autonomically mediated airway reactivity and the perception of airway obstruction, the 
predominant pathophysiological feature of airway inflammation has received little attention 
until recently. Research from a psychoneuroimmunology perspective can help to elucidate, for 
example, the role of psychological factors in eliciting asthma by promoting upper airway 
infections or by changing the immune system's cytokine balance so as to promote an 
inflammatory response. The development of less invasive assessment of airway inflammation 
by means of the analysis of induced sputum or exhaled nitric oxide (Holz et al., 2001) has 
made this area more accessible for psychophysiological investigation. In terms of 
psychological paradigms, the re is a need for designs that go beyond the basic stimulation 
tasks and can address the influence of coping or emotion regulation, psychosocial conflict, 
interaction and communication on lung function, asthma symptoms, and asthma management. 
In addition, while in general the search for personality factors associated with asthma has 
been largely unsuccessful, a promising current trend focuses on subgroups of patients defined 
by psychopathological features. Comorbidity between asthma and panic disorder or 
depression must profoundly influence the management of asthma and needs to be taken into 
account.  

Respiratory symptom perception: The variety of determinants. 
 
There is a growing realization that respiratory symptom perception and report involve a 
complex web of determinants including the context of symptom learning and personality 
variables. The challenge will be to apply experimental findings to different clinical conditions 
and diseases that involve respiratory symptom perception, which can vary substantially in 
character and course of symptom production. This would greatly assist diagnosis and disease 
management, which largely rely on patients' self-report and often struggle with discordance 
between patients' perceived health status and objective markers of disease. There is also 
evidence that the perception of airway obstruction (as studied through the analog of 



perception of external resistive loads added to the respiratory pathway) can be improved by 
biofeedback-assisted signal-detection training. As a perspective for coming years, the 
elucidation of the central nervous system circuits involved in sensations of dyspnea and the 
perception of airway obstruction should improve our understanding of poor symptom 
perception in asthma and help to tailor interventions to avoid its fatal consequences.  

Is there a role for hyperventilation in anxiety disorders? 
 
The idea that hypocapnic breathing has a central role in the onset or exacerbation of panic has 
generated considerable research efforts for some time and has served as a rationale for 
breathing training in panic disorder. However, recent research with ambulatory assessments 
using electronic end-tidal pCO2 monitoring technology suggests only a minor role for pCO2 
changes in panic episodes. In addition, dramatic improvements in panic symptomatology can 
be gained by pCO2 biofeedback-assisted breathing training, while changes in absolute levels 
pCO2-levels remain only modest. Thus, the role of hyperventilation in panic disorder cannot 
be easily defined at present. Alternative respiratory parameters such as respiratory 
irregularity, or theoretical approaches such as the suffocation alarm theory could hold the key 
to a better psychophysiological understanding of panic disorder. Ultimately, respiratory 
psychophysiology will only contribute to the diagnosis and treatment of panic disorder, if 
respiratory responses to standardized test situations such as voluntary hyperventilation or CO2 
inhalation prove to be sufficiently reliable and valid to improve the current diagnostic practice 
that capitalizes mainly on self-report.  

Respiration and heart rate variability. 
 
The capacity of the respiratory system to cause systematic variation in heart rate, referred to 
as respiratory sinus arrhythmia, has attracted much attention throughout the years. While it 
has become common practice to interpret respiratory-cycle related phasic heart rate 
fluctuations as an index of cardiac vagal tone, the important confounding effects of respiration 
rate and volume need to be more widely appreciated. In addition, an unsolved issue is the 
questionable practice of using respiration-related cardiac variability indices for the study of 
individual differences in cardiac vagal control (Grossman & Kollai, 1993). More research is 
needed to validate control techniques taking into account respiratory confounds, and to 
improve the sensitivity of noninvasive measures of cardiac function for a prediction of 
individual difference in vagal tone. More recent technical improvements in inductive 
plethysmography allow an extension of these validation efforts to ambulatory settings. 
Beyond these methodological issues, much has to be learned about the function of respiration-
related heart rate variability as an adaptive autonomic mechanism. Its potential influence on 
respiratory gas exchange and clinical consequences of this role merit further scrutiny. In 
addition, voluntary modulations of heart rate variability through biofeedback-assisted 
modifications in breathing pattern seem to be a promising tool for altering characteristics of 
baroreflex function, but their underlying mechanisms require more detailed investigation.  
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