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ABSTRACT

~

Background: Falls and fractures are very common in the elderly due to reduced swiftness of the response, decreased
attention, and concentration. Normal reference point of temperature and pain threshold also varies in old age adding
to their chronic illness. Important factor contributing to this is an imbalance in the autonomic nervous system (ANS).
As nostril breathing exercises were known to modulate the ANS, the present study was done to find out the immediate
effect of slow right nostril breathing (RNB) and left nostril breathing (LNB) exercises on reaction time, pain sensitivity,
and temperature in the elderly population. Aims and Objectives: The objectives of the study were to measure the effect
of 30 min of RNB and LNB exercises on auditory and visual reaction time, pain sensitivity, and temperature in elderly
individuals. Materials and Methods: The study was done in the Department of Physiology of a Private Medical College
in Madurai, on 30 healthy subjects aged 50-70 years. Reaction time was measured with discriminatory and choice time
reaction apparatus, pain with digital algometer, and temperature with clinical thermometer. Results: A significant decrease
in reaction time and pain threshold (P <0.001 and <0.001) was observed with RNB exercises without change in temperature
(0.909). A significant increase in reaction time, pain threshold, and decrease in body temperature (P < 0.001, <0.001,
and <0.001) was observed with LNB exercises. Conclusion: RNB decreases reaction time and increases pain sensitivity
without affecting body temperature. LNB increases reaction time but decreases pain sensitivity, and body temperature.
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INTRODUCTION

WHO global report states that there is an increasing
incidence of falls in the elderly population all over the
world and preventive measures have to be initiated. 70%
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of injuries are due to falls with multifactorial etiology.
An intact nervous system is essential for mobility and gait.
With aging, there is a loss of neurons, especially in frontal
and parietal lobes and alterations in the secretion of
neurotransmitters.!”’ Degenerative changes are seen in both
myelinated and unmyelinated neurons and because of that
speed of conduction in both sensory and motor nerves along
with coordination decreases.>* Due to this, the time taken
to react to a stimulus increases (reaction time) and is unable
to respond immediately to auditory and visual cues. There
is synaptic delay in conduction of impulses from receptors
to the brain and from brain to the effector organs. This
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increases the vulnerability of elderly population for falls
and fractures.

Reaction time reflects sensory-motor coordination. A faster
reaction time is essential for certain day to day activities
such as crossing the road, catching a bus, and immediately
responding to a call. A slower reaction time indicates damage
in central and peripheral nervous system. Both auditory and
visual reaction time (VRT) was found to increase with age.

A balanced autonomic system activity is essential for the
functioning of all vital organs in the body. There is also an age
dependent decline in activity of both the parasympathetic and
sympathetic components of the autonomic nervous system
(ANS).! This imbalance in the ANS activity is associated
with postural instability, hypertension, myocardial infarction,
constipation, and insomnia, etc., in old age. Exercise does
improve the vagal tone but only at specific intensity and
duration.!”!

Deep breathing exercisesalterautonomic function and thatright
nostril breathing (RNB) technique had shown to increase the
sympathetic nervous system activity and left nostril breathing
(LNB) technique to increase the parasympathetic nervous
system activity. Literature shows that RNB practice increased
basal oxygen consumption, increased basal metabolic rate,
increased blood glucose levels, increased systolic, diastolic,
and mean blood pressure LNB practice decreased basal
oxygen consumption and metabolic rate, and decreased blood
glucose levels, decreased systolic, diastolic, and mean blood
pressure. RNB by activating the left hemisphere increases
sympathetic activity and by activating right hemisphere
increases parasympathetic activity. These evidence suggests
the influence of RNB on sympathetic nervous system and
LNB on parasympathetic nervous system. 1%

Sensitivity for hearing, vision and touch decrease with aging
due to decrease in the number of specific sensory receptors
and degeneration of afferent nerves.!'"! In a study conducted
on police trainees, 6 months training of breathing exercises
along with yogasanas had shown improvement in the
conduction in both sensory and motor nerves.!' This could
be confirmed with the help of the reaction time which is an
index of central processing of the nervous system.

Persistent pain is a distressing factor more common in old
age which could be due to loss of dorsal horn neurons and
altered endogenous pain inhibition. According to the WHO
report, 1 in 5 older individuals suffers from some kind of pain.
Depression, anxiety, and sleep disturbance all add to increased
pain sensitivity. Pain perception increases with aging and this
is due to age-related increase in inflammation.!'*! Pain also
alters the autonomic function. As breathing exercises were
reported to reduce stress, inflammation, and alter autonomic
function, and few studies were done to identify the effect of
slow deep breathing on pain perception but only in young

subjects. The results showed increased pain tolerance, due to
modulation in ANS.['¥

So far, no study was done on the role of breathing practices
on pain sensitivity specifically in elderly population.

Mean body temperature decreases with age in healthy
individuals.'¥'Undiagnosed clinical illness might be reflected
by the higher mean body temperature in the elderly. Previous
studies had shown that decreased body temperature is
associated with increased longevity.!'¥! The immediate effect
of uninostril breathing exercises on body temperature was
also not studied until now in older population. Hence, the
purpose of the present study was to find out the immediate
effect of 30 min of right and LNB practices on auditory and
VRT, pain sensitivity, and temperature in older individuals.

Aim and Objectives

Among healthy elderly, aged 50-70 years in Madurai city,

India, the objectives of the study are as follows:

1. To measure the immediate effect of RNB on VRT and
auditory reaction time (ART), pain sensitivity, and
temperature

2. To measure the immediate effect of LNB on VRT and
ART, pain sensitivity, and temperature.

MATERIALS AND METHODS

A total of 30 healthy subjects in the age group of 5070 years
were chosen by simple random sampling. Healthy elderly
people in the Private Medical College campus who were either
working in the hospital or acquaintances of the patients were
recruited for this study after obtaining their informed written
consent. This study was done after obtaining clearance from
Institutional Ethical Committee.

On the same subject, the effects of both right and LNB were
assessed in a single day. This interventional study was carried
out in the Department of Physiology, Velammal Medical
College, Madurai, for a period of 2 months from June 2017
to August 2017.

Old individuals who had never practiced pranayama and
without clinical evidence of any physical illness such as
diabetes, hypertension, and lung diseases were included
in the study. Subjects with ophthalmologic and hearing
disorders, with musculoskeletal deformities, suffering from
any psychiatric disorder affecting their psychomotor abilities
and on medication were excluded from the study.

Description of Intervention

Baseline data on VRT and ART, pain threshold, and
temperature were measured initially. RNB group participants
were then taught RNB exercises, and LNB group were
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taught. LNB exercises to familiarize them with the technique
by a certified yoga instructor. RNB involves inhaling through
right nostril for count of 5 while the left nostril is occluded
and then exhaling through the same nostril for a count of 5
with no pause in between. LNB involves inhaling through the
left nostril for a count of 5 while the right nostril is occluded
and then exhaling through the same nostril for a count of 5
with no pause in between. Hence, for 1 min, there will be
6 breathing cycles. Once the skill is acquired, in the same
individual VRT and ART, pain threshold, and temperature
was measured after 30 min of RNB and LNB exercises in the
same subject.

Data Collection Method and Tools

Baseline data on all participants were collected using a
structured questionnaire. VRT and ART were measured with
the help of discriminatory and choice reaction time apparatus
(Anand Agencies, Pune) between 10 am and 12 pm every
day. VRT was measured for green and red light stimuli and
ART was measured for low-and high-frequency sound
stimuli in the sitting posture at around 80 cm distance.
For recording the baseline VRT, initially, the subject was
instructed to keep pressing the finger on the response button,
and once he visualizes the stimulus, immediately he has to
remove his finger. The response button terminated the clock
counter and the value of VRT was displayed on the screen in
milliseconds. This process has to be repeated for 3 times, and
the lowest value was taken as the final reaction time. Baseline
ART is also recorded in the same way for both for tone and
click sound. After 30 min of RNB and LNB, again VRT and
ART were recorded.

Pain sensitivity was assessed with the help of a digital
algometer. After switching on the instrument, electrode
attached with the algometer is placed on forearm of the
subject, and the baseline value is kept at 0. After that, the
knob will be adjusted until the patient perceives pain
sensation, and then the final displayed reading at which pain
is felt is noted. Temperature was measured with the help of
oral clinical thermometer before and after all these types of
breathing exercises.

Statistics

The data were entered into MS Excel and analyzed using
SPSS v16.0. VRT, ART, pain threshold, and temperature
values before and after RNB and LNB were compared using
paired z-test. An arbitrary cutoff of 0.05 was used to interpret
significance of P value.

RESULTS

A significant difference is observed for all the parameters
except temperature. There is no change in temperature. VRT,

ART, and pain threshold had decreased from the basal value.
Reaction time for green light is reduced more than that for
red light after RNB. Reaction time for tone is reduced more
than that for click after RNB [Table 1].

In Table 2, a significant difference is observed before and
after 30 min of LNB for all the parameters. There is an
increase in both VRT and ART and pain threshold. There
is no much difference in the reaction time of red and green
light. Increased reaction time is observed for click sound than
for tone. Temperature had decreased from the baseline value.

DISCUSSION

In the present study, according to Table 1, a significant
reduction in ART and VRT (<0.001 and <0.001) was seen
after RNB exercises. There was also an increase in pain
sensitivity. Although mean temperature increased, significant
change was not observed. According to Table 2, a significant
increase in ART and VRT (<0.001 and <0.001) was seen after
LNB exercises. Pain sensitivity and body temperature had
decreased significantly (<0.001).

This shows that practicing RNB increases conduction in both

afferent and efferent nerve fibers. This could be attributed
to increased stimulation of sympathetic nervous system and

Table 1: Comparison of parameters before and after

30 min of RNB among elderly (»=30)

Parameter Baseline RNB t P
Mean+zSD  Mean+SD

Heart rate/min 83.5+5.3 85.9+4.7 —8.389 <0.001
VRT-green light (ms)  0.233+£0.041  0.206+0.040 14.975 <0.001
VRT-red light (ms) 0.247+£0.047  0.220+£0.044 10.281 <0.001
ART-tone (ms) 0.234+0.041  0.205+£0.041 14.779 <0.001
ART-click (ms) 0.255+0.039  0.229+0.044 10.889 <0.001
Pain threshold 65.8+15.0 49.5+16.3 12.213 <0.001
Temperature® F 97.4+0.8 97.5+1.6 —0.115 0.909

RNB: Right nostril breathing, SD: Standard deviation

Table 2: Comparison of parameters before and after

30 min of LNB among elderly (n=30)

Parameter Baseline LNB t p
Mean+SD  Mean+SD

Heart rate/min 83.545.3 80.3+£5.0 10.116 <0.001
VRT-green light (ms) 0.233+0.041  0.265+0.042 -13.453 <0.001
VRT-red light (ms) 0.2474£0.047 0.276+0.042 -11.005 <0.001
ART-tone (ms) 0.234+0.041 0.262+0.041 -14.211 <0.001
ART-click (ms) 0.255+0.039  0.280+0.042 -12.915 <0.001
Pain threshold 65.8+15.0 80.9£16.1  -13.394 <0.001
Temperature®F 97.4+0.8 97.0£0.9 4.072  <0.001

LNB: Left nostril breathing, SD: Standard deviation
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increased catecholamine levels resulting in improved attention
and concentration. This is supported by increased heart rate
noted after RNB. This coincides with the results of the
previous studies done on RNB techniques.®!? Sympathetic
effects observed after 3 months of yogic breathing techniques
could be elicited even after 30 min of RNB.

With LNB technique, reaction time increased due to
decreased conduction in sensory and motor fibers. This could
be due to decreased sympathetic activity after LNB practice.
The present study reports that changes in VRT and ART after
RNB and LNB practices were similar to that in the young
individuals except for the basal increase in mean value in
old age.l'” Reaction time for the green light (0.206 ms and
0.265 ms) is faster when compared to red (0.220 ms, and
0.276 ms) after RNB and LNB practice in old age. This is in
contrast to the results obtained with VRT in young individuals
where the reaction to red light is faster than green light.!'”
This could be explained on the basis of the corpuscular theory
of light which states shorter wavelength green light carries
greater energy than the same quantum of red light.!"®

In the present study, subjects practiced breathing exercises at
a rate of only 6 breaths/min, as only around that rate many
studies had proved changes in autonomic function.!'”! Fast
breathing exercises practiced for the same period of time
as slow breathing exercises were not shown to alter the
autonomic activity. Increased pain sensitivity in aging might
be due to oxidative stress, impairment in descending analgesic
pathways and change in autonomic function.'*!Chronic stress
results in dysfunction of hypothalamic pituitary adrenal axis
resulting in decreased secretion of glucocorticoids leading
to an increase in inflammatory mediators. This increases
the sensitivity of nociceptive neurons decreasing pain
threshold.?®! Chronic pain also alters autonomic outflow.?!
The decrease in pain threshold with RNB exercise could be
due to increased sympathetic activation, whereas an increase
in pain threshold seen after LNB exercise in old individuals
could be attributed to increased vagal nerve stimulation and
increased antioxidants. Descending analgesic pathways are
activated through nucleus tractus solitarius by increased
vagal stimulation.!

Body temperature is kept withinnormal limits by hypothalamic
modulation of ANS. Decrease in temperature sensation after
LNB exercise could be due to increased parasympathetic
stimulation. Although no significant difference was seen in
temperature sensation after RNB, there is a slight increase
in temperature from the mean value of 97.4-97.5°F, and this
confirms the effect of sympathetic mediated increase in body
temperature.

Strength of Study

The study was conducted within a short period with excellent
cooperation of small group of elderly subjects. Intervention

did not require much expertise and easy to practice. Effect
of uninostril breathing practices on pain threshold and body
temperature is documented for the 1% time in an elderly
population.

Limitation

Pain threshold varies with the type of stimulus. The present
study was done with electrical stimuli alone. Future studies
should focus on eliciting pain sensation with other type of
stimuli. The effect observed is a short-term one. Longer
duration study with regular practice of these breathing
exercises has to be done to show consistent results.

CONCLUSION

The present study confirms the sympathomimetic effects
of RNB by showing a decrease in VRT and ART, decrease
in pain threshold/increase in pain sensitivity, but with no
significant change in body temperature except a mean slight
increase in temperature. RNB exercises can be practiced by
elderly population in situations where improved attention and
swiftness is required. The parasympathomimetic effects of
LNB in old age were confirmed with an increase in VRT and
ART, increase in pain threshold/decrease in pain sensitivity,
and decrease in body temperature. LNB exercises can be
practiced to decrease the pain perception in age-related
illness, maintain the normal body temperature to improve the
lifespan and to have a stress free life.
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