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and mind. Breathing patterns can mirror our mental and physical conditions. For instance, 
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studied right before their 20 minute participation and within five minutes after. Heart 

rate, systolic and diastolic blood pressures, peak expiratory flow rate (speed of exhale), 

simple problem solving ability, and mental efficiency were all examined.

The baseline readings of all  three groups were similar.  However,  after  the 20 

minute regimens, significant declines in heart rate and systolic blood pressure, significant 

improvements in peak expiratory flow rates,  and reduction in the time taken to solve 

mathematical  equations,  was  only  seen  in  the  experimental  group.  No  significant 

differences in control A or B were reported. This showed that normal relaxation and/or 

focus on breathing alone could not compare to  ANB in results.  The authors mention 

balancing of the brain’s hemispheres as a possible mechanism. 

The authors cite increases in alpha wave activity, noted in other research on yogis, 

as a possible correlate to the results of their own study. Alpha waves are seen during an 

alert but deeply relaxed state, as observed in electroencephalogram’s (EEG). They state 

that the observed reduction in heart rate, partnered with increases in cutaneous peripheral 

vascular resistance (reduction in blood flow to the surface of the skin) noted in yogis after 

meditation,  also  indicate  physiological  relaxation  along  with  their  heightened  mental 

alertness.  Thus,  pranayama,  specifically  ANB,  seems  to  improve  both  mental  and 

physical health and functioning. The next study is an excellent example of this.  

Kamei and colleagues (2001), looked at correlations between pranayama induced 

alpha rhythms, and natural killer cell (NKC) activity in the body. A NKC signals the 

immune system to function, playing a major role in fighting off viruses and tumors. In 

this  study,  eight  veteran  yoga instructors  (4  men and 4 women)  participated.  During 

testing, brain rhythms were continuously recorded via electrodes placed on the subjects’ 
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any given time. Depending on which nostril is dominant, the opposite hemisphere of the 

brain has been observed to show more activity (Saucier, 2004). Yogis have claimed that 

unilateral nostril breathing can prepare one for certain cognitive tasks (Gilbert,  1999). 

Ideally, one might coordinate one’s activities with the cognitive functions linked to the 

hemisphere of the brain that was presently dominant. 

Though  the  body  does  naturally  work  to  switch  hemisphere-dominance 

throughout  the  day,  yogis  believe  that  the  alternating  rhythm  is  often  disturbed,  so 

performing ANB could help assist in balancing the two hemispheres once again. If one 

desired to manually switch the dominant hemisphere, in order to be better equipped for a 

specific  task,  Unilateral  Nostril  Breathing  (UNB),  also  described  by  Gilbert  (1999), 

would do the trick. Gilbert (1999) explains that the cool air being inhaled through the 

dominant nostril can apparently suppress the dominance of the hemisphere directly above 

it,  allowing the opposite hemisphere to then dominate.  However,  not all  studies have 

shown this.

Stancak and Kuna (1994) studied the EEG readings of 18 trained subjects when 

participating  in  UNB. They called this  technique “Forced Alternate  Nostril  Breathing 

(FANB),” however the description of what was practiced showed that they were actually 

studying UNB. Half of the subjects practiced consistent left nostril inhalation and right 

nostril exhalation, while the other half practiced right nostril inhalation and left nostril 
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of the study. All participants engaged in 2 minutes of UNB prior to any testing to ensure 

that a minimum baseline was met. In this study, the traditional yogic protocol for UNB 

was not used. Rather, one nostril was blocked completely allowing for all inhalation and 

exhalation to occur through the opened nostril.

Four rhyming words were spoken in four emotional tones. These were “bower, 

dower, power, and tower;” in the four emotions of angry, happy, sad, and neutral. For the 

emotional targets portion of the testing, subjects were instructed to circle “yes” when they 

heard an angry voice, and “no” when they did not. When listening for words, they were 

to circle “yes” when they heard the voice speak the word “bower,” and “no” when they 

did not. There were 144 trials of each completed. 

The authors noted a significant three-way interaction between dichotic listening 

task,  nostril  dominance,  and  nostril  assignment.  UNB  appeared  to  induce  atypical 

performance in the detection of emotional tones in right nostril dominant participants. It 

did not, however, seem to aer,
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successful social-affective communication relies on immediate perception of both visual 

and auditory emotional cues as well as multi sensory integration (MSI).

Twelve high functioning adults with PDD and thirteen cognitively healthy adult 

controls participated in the study. All were given the Wechsler Adult Intelligence Scale, 

Dutch  edition  (WAIS-III-NL),  and  were  also  found  to  be  free  of  other  neurological 

disorders and substance abuse. PDD adults and controls were matched for age and IQ 

scores. Subjects were compared while processing fearful faces and happy faces. MSI was 

studied, using EEG, by distinguishing the effects of cross-modal presentation. Six fearful 

and  six  happy  facial  expressions  were  partnered  with  congruent  or  incongruent 

emotionally-toned audio.  Subjects  were permitted to take all  the time they needed to 

come to their answers.

It was found that the PDD individuals differed from the controls in their MSI of 

fearful  information  from  visual  and  auditory  samples.  Though  both  groups  showed 

similar  readings  concerning  visual  emotion  processing,  the  PDD  group  showed 

irregularities in processing of the fearful face/voice combinations. The authors state that, 

because of the importance of immediate MSI for social competence, MSI differences in 

PDD may be correlated to the deficits shown in their  emotional behavior.  Deficits  in 

one’s ability to detect and understand the emotions of others can be seen in socially inept 

disorders, such as psychopathy, as well.

Blair and Mitchell (2002) echo the sentiments of the above researchers, as they 

state that the processing of emotional expressions is fundamental for normal socialization 

and interaction. They studied the ability of psychopathic and non-psychopathic adults to 

process emotional prosody. They used the Hare Psychopathy Checklist-Revised (PCL–R; 
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R. D. Hare, 1991), to determine each subject’s status. 

The  experiment  consisted  of  two  groups.  Thirty-nine  men  participated  all 

together.  All were incarcerated individuals who were separated based on their diagnosis 

of psychopathy. Blair et al (2002) presented participants with neutral words that were 

spoken  with  intonations  conveying  happiness,  disgust,  anger,  sadness,  or  fear. 

Participants were asked to identify the emotion of the speaker based on vocal affect, not 

the definition of the word. Subjects were given as much time as they needed to answer 

each.  The choices of which emotion might be heard were continuously available for the 

participants to view.  It should be noted that these advantages, which were also seen in 

the previous study, would not be available during real-life interactions.

It was found that psychopathic individuals were severely impaired in identifying 

fearful voice intonations. There was also a strong correlation found between a high score 

on the psychopathy scale and an impaired ability to identify sad vocal affect. There was 

no significant difference seen between the two groups and their ability to recognize other 

emotional tones.
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with moral,  cognitive,  emotive,  and behavioral  components.  Research  in  the areas  of 

mental health and nursing has shown that it plays a key role in care. 

Clinical empathy is defined as encompassing an ability to understand a patient’s 

situation,  perspective,  and  feelings  (and  attached  meanings),  to  communicate  that 

understanding and check its accuracy, and to act on this understanding in a helpful and 

therapeutic way for the patient (Stewart, et al, 2002).  Emotionally, empathy calls for an 

ability to experience and share in another’s emotional state and feelings. Morally, they 

claim an altruistic force should be present. Empathy also calls for the cognitive ability to 

identify  and understand another’s  emotional  state  objectively.  Finally,  it  requires  the 

behavioral ability to convey the understanding of a person’s feelings to that individual 

and respond appropriately.  

When  all  of  the  above  are  present,  empathy  can  improve  outcomes  in  the 

consultation process. Stewart and colleagues (2002) believe that empathetic consulting in 

primary care should be encouraged. They state that empathy can be successfully taught in 

medical  school,  especially  if  it  is  done  during  the  student’s  actual  interaction  with 

patients  using  focused  experiential  teaching  methods.  They  believe  that  the  human 

dimension of the clinical encounter is important and that the tradition of “holism” (or 

holistic health) is a strong basis.

If  a person,  such as a doctor,  nurse,  therapist,  or  everyday individual  for that 
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speculate  that  looking  at  this  area  might  help  in  the  understanding  and treatment  of 

cognitive disorders such as PDD and psychopathy as well.         

If the claims given to ANB, UNB, and other pranayama techniques are correct, 

one should wonder why they are not being utilized more often in psychology, medicine, 

the work place, or everyday functioning. Clearly, they could potentially hold practical 

applications, possibly helping to naturally improve functioning and efficiency. The above 

studies do pose a few questions themselves, especially in relation to UNB.  

Does  practicing  UNB  for  a  specific  hemisphere  truly  change  the  brain’s 

performance  in  certain  tasks?  Would  a  person’s  ability  to  detect  emotional  affect  be 

significantly enhanced with its practice? Would their empathy be significantly increased 

as a result? These are some of the questions the current study attempted to answer. This 

study  hypothesized  that  left-sided  UNB  (LUNB),  bringing  forth  right-hemisphere 
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No compensation was supplied by the researcher; however, all were thanked for their 

time, efforts, and cooperation in the experiment. 

Materials
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it for 10 minutes before taking part in the same exercise again to see what effect, if any, it 

might have on their perception of these tones. The form did not state what the potential 

effect was expected to be. 

The informed consent form made it clear that their participation in this experiment 

was completely voluntary and that not participating would not involve any penalty. It 

made them aware of any potential compensation and stated that they were responsible for 

making sure any credit that they were entitled to was received. 
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their dominant nostril by briefly breathing through each, one at a time, to see which was 

the easiest to breathe through. They recorded this on their work sheet. The first part of 

testing then began. 

Subjects listened to the EPT (Green et al., 2001) and filled out the corresponding 

worksheet.  After  completion  of  this  first  round,  subjects  were  either  taught  a  deep 

diaphragmatic breathing (see protocol in box below) and asked to practice this breath for 

10 minutes; or UNB in either the left or right nostrils (see protocol in box below), again, 

practicing for 10 minutes. This depended on which group they were randomly assigned 

to. Subjects were then asked to flip their worksheet over to once again test their ability to 

detect emotions, using the same recordings. “Practice effect” was not considered to be an 

issue  as  all  subjects  had  the  same  chance  of  correctly  or  incorrectly  identifying  the 

information regardless.  

Once complete, all worksheets were collected and a debriefing form was handed 

out. This form recapped what had taken place and stated the hypothesis of the study. It 

thanked all for their participation and supplied the contact information of the researcher 

and faculty once more. If subjects had any further questions, comments, or concerns, or 

desired to view the results of the study upon completion, they were invited to contact the 

researcher.

Pranayama Protocols

Diaphragmatic Breathing: 
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navels toward their spines,” using their abdominal muscles to expel the air fully from the 

lungs. This deep breathing technique was repeated until everyone felt comfortable and 

was then practiced for 10 minutes.

Unilateral Nostril Breathing (UNB):

Subjects were instructed to fold the index and middle fingers of their right hand in 

toward the center of their palms. Their ring and pinky fingers were to stay together and 

extended, thumb also extended. If this was too difficult, they were permitted to rest the 

tips of the index and middle fingers on the forehead in-between the eyebrows, holding the 

other fingers in the same way as described above. If still too difficult, they were asked to 

simply fold the middle, ring, and pinky fingers in, and extend the index and thumb only. 

The first, and the second, hand positions are the traditional ways to practice the technique 

in yoga, which is why they were asked to try these first.

If assigned to left-sided UNB (LUNB), the hand was held up to the nose and the 

thumb, in any position, was used to close the right nostril. The participant was told to 

inhale fully through the left nostril, using slow, deep, steady breathing. They were then 

asked to  pinch both nostrils  closed,  hold,  and  then  release  the thumb from the right 

nostril, still closing the left, to exhale fully from there. Subjects then pinched the nostrils 

closed once more and repeated, inhaling through the left again and exhaling through the 

right. 

If assigned to right-sided UNB (RUNB) the above was practiced in the same way 

but  in a reverse order.  Instead of inhaling through the left,  subjects  opened the right 

nostril first, inhaled, and pinched; open the left nostril, exhaled, pinched, and repeated 

this pattern. Just as with the diaphragmatic breathing, participants practiced briefly, until 
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decreased,  F  (3, 61) = 4.51,  p  = .007, (Table 2, Figure 1). There were no statistically 

significant differences seen in the other emotional subtests.

Discussion

The results did show a statistically significant increase in one’s ability to detect an 

emotional  tone when LUNB was practiced.  The LUNB group did better  on prosodic 

recognition of fear, following the exercise, while the RUNB group actually did worse. 

Therefore,  it  would  appear  that  this  breathing  technique  was  successful  in  shifting 

dominance to the right hemisphere. This finding is consistent with that of Saucier, et al 

(2004), discussed previously. 

Though empathy was not empirically studied in the present research, one would 

expect to find its increase with the practice of LUNB, especially when examining how 

empathetic  functioning is connected to the right cerebral  hemisphere in other studies. 

Prior research on the degenerative condition of frontotemporal dementia shows that right 

temporal lobe atrophy severely impairs both facial and prosodic recognition of emotion, 

greatly  affects  interpersonal  skills  as  well  as  the  ability  to  convey  or  even  to  feel 

emotions, and completely removes the ability to empathize in some patients (Perry, et al., 

2001). If such socio-emotive impairments are seen when the lobe is damaged, it stands to 
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emotions do not seem to produce statistical differences in these tests is left to speculation. 

Perhaps the detection of fear is one of the most necessary from a survival standpoint 

which might  be why it  produces  the strongest,  and in  these cases  the only,  effect  in 

testing (both positive and negative). In the present research, it was originally anticipated 

that differences would be found on all of the emotional subtests. As with most studies, 

limitations must be taken into account. 

The use of convenience sampling caused issues including the homogeneousness 

of the participants. The large majority of subjects were 20-something-year-old Caucasian 

females and all volunteers were college students. One could argue that this might make it 

difficult to generalize results to the rest of the population. It is interesting to note that the 

majority of left handed participants were found in the LUNB group as well. The sample-

size was a small one to work with from the beginning. The removal of the control was 

further limiting. Finally, conducting the experiment in group settings proved less than 

ideal as it was unclear if all participants had successfully learned and properly performed 

the pranayama techniques. Unfortunately, while pre-nostril-dominance was documented, 

post-nostril-dominance was not recorded. This would have been useful in confirming that 

the correct dominance was in place for each group during the post EPT. The presence of 

so many other subjects could have been a distraction as well. 

Suggestions  for  future  research  would  be to  obtain  a  larger  and more  diverse 

sample and to perform the experiment on a one-on-one basis in order to guarantee that 

subjects are properly trained in, and performing, the breathing techniques. For further 

assurance, documenting post-nostril-dominance, or better yet, utilizing EEG techniques 

would  be  superlative.  It  may  be  necessary  to  exclude  left-handed  and  ambidextrous 
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participants in order to obtain clearer results in the future as well. 

The results of this study help to expand and contribute  to the current body of 
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Table 1. Mean Pre-Post Differences on the EPT among LUNB, RUNB, and Control 

(Diaphragmatic Breathing) Groups. 

                                                                                                                                                          

                            Left                       Control               Right                     F                           p              

Happy -0.53 -0.83 -0.62 0.28 0.756

Angry -0.53 -0.39 -0.27 0.29 0.751

Fear 0.05 -0.67 -0.73 1.64 0.204

Neutral -0.16 0.22 -0.27 0.69 0.507

Sad                        0.37                       0.06                       0.77                       1.93                       0.155       
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Table 2. Estimated Marginal Means. Significant difference shown in boldface type.

                                                                                                                

LUNB              RUNB

                            Mean      SE                         Mean      SE  
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Figure 1. Estimated Marginal Means of LUNB (1) vs RUNB (2).
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