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RESUMO

A respiragdo lenta aumenta a sensitividade barorreflexa em adultos maduros e idosos
(Gerritsen et al., 2000). Frequéncias respiratérias (FR) de 4 e 6 ciclos por minuto
resultam numa reducado significativa da frequéncia cardiaca (FC) comparativamente com
a verificada a uma FR de 14 ciclos por minuto (Song & Lehrer, 2003). O objetivo deste
estudo foi verificar como idosos (N=8, 81.0+8.88 anos de idade, 5 mulheres)
responderiam em termos de FC e pressao arterial sistdlica (PAS) e diastélica (PAD)
guando aprenderam respiracdo predominantemente abdominal e lenta (RA), sem
imposicdo de FR, que no entanto se revelou significativamente inferior (Z=2.758, p<0,01)
na RA (7.94+1,06) comparativamente com a em repouso (8.94+0.93). Os participantes
reduziram significativamente (Z=16.118, p<0.0001) a FC na RA (76.81t6.57)
comparativamente com a em repouso (79.88+7.38), bem como a PAS (Z=2.349, p<0.02)
na RA (141.03+19.73) comparativamente com a em repouso (144.66+21.06), tendo
ainda aumentado significativamente a PAD (Z=2.546, p<0.02) na RA (69.16 * 7.54)
comparativamente com a em repouso (66.63 + 7.64), o que teve como consequéncia
uma reducao significativa do intervalo PAS-PAD (Z=2.844, p<0.005) na RA (71.88+18.01)
comparativamente com a em repouso (78.03+19.48). Os resultados deste estudo
exploratdrio revelam que uma FR entre 6 e 8 ciclos por minuto, predominantemente
abdominal, tem efeitos benéficos na PA e na FC em idosos com hipertensao sistodlica

isolada moderada (cf., Reyes Del Paso et al., 2006).
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ABSTRACT

Slow breathing increases baroreflex sensitivity in older adults and elderly (Gerritsen et
al., 2000). Respiratory frequency (RF) at 4 and 6 cycles per minute result in a significant
reduction in heart rate (HR) compared to a verified RF of 14 cycles per minute (Song &
Lehrer, 2003). The purpose of this exploratory study was to investigate how elderly (N =
8,81.0 £ 8.88 years old, 5 women) respond in terms of HR and systolic (SBP) and diastolic
blood pressure (DBP) when they learned predominantly abdominal and slow breathing
(AB), without imposition of RF, which however proved to be significantly lower (Z =
2.758, p<0.01) in AB (7.94 + 1.06) compared to resting condition (8.94 + 0.93). Results
revealed that participants significantly reduced (Z=16.118, p<0.0001) HR in AB (76.81
6.57) compared to resting condition (79.88 + 7.38), as well as SBP (Z = 2.349, p<0.02) in
AB (141.03 + 19.73) compared to resting condition (144.66 + 21.06), and significantly
increased DBP (Z = 2.546, p<0.02 ) in AB (69.16 + 7.54) compared with resting condition
(66.63 *+ 7.64), which resulted in a significant reduction in the SBP-DBP interval (Z =
2.844, p<0,005) in AB (71.88 + 18.01) compared with resting condition (78.03 + 19.48).
The results of this exploratory study show that a RF between 6 and 8 cycles per minute,
predominantly abdominal, has beneficial effects on BP and HR in the elderly (cf., Reyes

Del Paso et al., 2006).

Keywords: Breathing Technique; Elderly; Heart Rate; Blood Pressure.

INTRODUCTION

Slow breathing increases baroreflex sensitivity in older adults and elderly (Gerritsen et
al., 2000). Respiratory frequency (RF) at 4 and 6 cycles per minute result in a significant
reduction in heart rate (HR) compared to a verified RF of 14 cycles per minute (Song &
Lehrer, 2003).

The purpose of this exploratory study was to analyze the acute effects of a brief
diaphragmatic slow breathing training in normotensives as well as in systolic isolated
hypertension elderly.

Sample

Participants were 8 elderly (81.0 + 8.88 years old, 5 women), 4 elderly were identified

as normotensive, 2 as with isolated systolic mild hypertension and 2 with isolated
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systolic moderate hypertension. Participants were recruited from a local center for
elderly, and informed consent was obtained. Criteria for definition of hypertensive
subjects followed Mandia et al. (2007) guidelines. Subjects taking B-blockers agents or
with cardiovascular complications were excluded from the study (cf., Reyes del Paso et

al., 1996).

PROCEDURES AND DATA COLLECTING

Systolic and diastolic blood pressure were measured from the arm, each minute, during
heart rate measurement. Subjects were lying down on their backs, with a low pillow
under their knees. Respiratory rates per minute (RR) were recorded through direct
observation of thoracic or abdominal movements. The physiological data acquisition
and recording were carried out through a digital sphygmomanometer PIC Universal and
a cardiofrequencimeter Polar R31.

The experimental session was structured according to the following sequence: 5 min of
rest with normal breath, taken as baseline, and 5 mn abdominal breathing technique. In
a previous training period, of about 10 to 15 mn, participants were instructed relative
to abdominal breathing technique, as follows: (1) put one hand on your chest and the
other on your belly, (2) breath only through your nose, (3) fill your belly with air, and
then let it go out slowly. No pace of breathing was imposed. Based on clinical history,
ambulatory and successive experimental blood pressure registrations, no signs of white

coat effect or masked hypertension were detected.

DATA TREATMENT
Data were statistically treated with statistical program IBM-SPSS, version 20. Wicoxon

test was used to compare conditions. Effect size r was calculated.

RESULTS

Frequency of predominantly abdominal and slow breathing (AB), proved to be
significantly lower in AB (7.94 + 1.06, Md = 8) compared to resting condition (8.94 + 0.93,
Md = 9) (Z = 2.758, p<0.01), with an almost large size (r = .49). Notice that AB mean

frequency didn’t achieve a 6 RF (see, Song & Lehrer, 2003).
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Participants also significantly reduced HR in AB (76.81 + 6.57, Md = 75) compared to
resting condition (79.88 + 7.38, Md = 79) (Z = 16.118, p<0.0001), with a large effect size
(r=.73) (in fact, individually, all of them reduced HR when in AB); as well as SBP in AB
(141.03 £ 19.73, Md = 143) compared to resting condition (144.66 + 21.06, Md = 144) (Z
= 2.349, p<0.02), with an almost medium size (r = .29); and, significantly increased DBP
in AB (69.16 + 7.54, Md = 68) compared with resting condition (66.63 £ 7.64, Md = 66.5)
(Z = 2.546, p<0.02 ), with a medium effect size (r = .32); which resulted in a significant
reduction in the SBP-DBP interval in AB (71.88 + 18.01, Md = 70) compared with resting
condition (78.03 + 19.48, Md = 74.5) (Z = 2.844, p<0,005), with a medium effect size (r =
.36). Also notice that compared to resting condition, AB afforded a smaller standard
deviation, meaning that participants became a more homogeneous group relative to

these physiological indicators.

DISCUSSION

With simple instructions, the elderly reduced their breathing rate, heart rate, systolic
pressure, and, pulse pressure (systolic minus diastolic), and elevated their diastolic
pressure, even without reaching 6 respiratory cycles per minute. For these participants,
breathing at 8 cycles per minute (0.13Hz) may have produced a resonance phenomenon
(cf., Bertiniery et al., 1987; Eckberg & Sleight, 1992; Sleight, 1997; Lehrer et al., 2000).
The reduction of pulse pressure is a stimulating result, because in elderly’s hypertension
with cardiovascular risk factor or associated clinical conditions, the pulse pressure
showed a strong predictive value for cardiovascular events (Darne et al., 1989; Benetos
et al., 1997; Gasowski et al., 2002; Blacher et al., 2000).

Conclusion

With a short period of instructions and training, there was an acute effect of the
breathing technique on heart rate and blood pressure (see also, Cea et al., 2005). The
results of this exploratory study showed that a brief, and of low-cost, respiratory training
intervention can be used to benefit cardiovascular functions in elderly’s normotensive
and with isolated systolic hypertension (cf., Cea et al., 2005; Meles et al., 2004; Parati et
al., 2003; Viskoper et al., 2003). Our preliminary results support the hypothesis that slow
breathing rate can be used as complementary and non-pharmacological treatment for

hypertension.

195



REFERENCES

Adams, J., Julian, P., Hubbard, M., Hartman, J., Baugh, S., Segrest, W., Russell, J.,
McDonnell, J., & Wheelan, K. (2009). A randomized controlled trial of a controlled
breathing protocol on heart rate variability following myocardial infarction or coronary
artery bypass graft surgery. Clinical Rehabilitation, 23(9), 782-789.

Benetos, A., Safar, M., Rudnichi, A., Smulyan, H., Richard, J. L., Ducimetieere, P., & Guize,
L. (1997). Pulse pressure: a predictor of long-term cardiovascular mortality in a French
male population. Hypertension, 30, 1410-1415.

Bernardi, L., Porta, C., Spicuzza, L., Bellwon, J., Spadacini, G., Frey, A. W., et al. (2002).
Slow breathing increases arterial baroreflex sensitivity in patients with chronic heart
failure. Circulation, 105, 143-145.

Berntson, G. G., Bigger, J. T., Eckberg, D. L., Grossman, P., Kaufmann, P. G., Malik, M., et
al. (1997). Heart rate variability: Origins, methods, and interpretative caveats.
Psychophysiology, 34, 623—-648.

Bertinieri, G., di Rienzo, M., Parati, B., Pomidossi, G., Pedotti, A., Zanchetti, A., et al.
(1987). Baroreceptor-heart rate reflex studied in normotensive and essential
hypertensives by beat-to-beat analysis of 24-hour blood pressure and heart rate. Journal
of Hypertension, 5, 5333-5335.

Blacher, J., Staessen, J. A., Girerd, X., Gasowski, J., Thijs, L., Liu, L., Wang, J. G., Fagard, R.
H., & Safar, M. E. (2000). Pulse pressure not mean pressure determines cardiovascular
risk in older hypertensive patients. Archives of International Medicine, 160, 1085-1089.
Cea, J. I., Caso, R., Reyes del Paso, G. A., Gonzalez-Pinto, A., Brazal, J., & Martinez, B.
(2005). Blood pressure is reduced after a breathing intervention in mild hypertensive
patients. Psychophysiology, 34, S62.

Conde, M., & Menendez, F. J. (2000). Ultimas aportaciones sobre la influencia de la
respiracion al aprendizajé con biofeedback de la conductancia electrica de la piel.
Revista Electronica de Motivacion y Emocion, 3(4),

http://reme.uji.es/articulos/acondm6431205100/texto.html

Darne,B., Girerd, X., Safar, M., Cambien, F., & Guize, L.(1989). Pulsatile versus steady
component of blood pressure: a cross-sectional analysis and a prospective analysis on

cardiovascular mortality. Hypertension, 13, 392-400.

196


http://reme.uji.es/articulos/acondm6431205100/texto.html

del Paso, G. A. R,, Cea, J. |, Gonzéalez-Pinto, A., Cabo, O. M., Caso, R., Brazal, J., Martinez,
B., Hernandez, J. A., & Gonzalez, M. |. (2006). Short-term effects of a brief respiratory
training on baroreceptor cardiac reflex function in normotensive and mild hypertensive
subjects. Applied Psychophysiology and Biofeedback, 31(1), 37-49.

Di Rienzo, M., Parati, G., Castiglioni, P., Tordi, R., Mancia, G., & Pedotti, A. (2001).
Baroreflex effectiveness index: An additional measure of baroreflex control of heart rate
in dialy life. American Journal of Physiology. Regulatory Integrative and Comparative
Physiology, 280, R744—R751.

Eckberg, D. L., & Sleight, P. (1992). Human baroreflexes in health and disease. Oxford:
Oxford University Press.

Eckberg, D. L., Kifle, Y. T., & Roberts, V. L. (1980). Phase relationship between human
respiration and baroreflex responsiveness. Journal of Physiology, 304, 489-502.

Furlan, R., Guzzetti, S., Crivellaro, W., Dassi, S., Tinelli, M., Baselli, G., Cerutti, S.,
Lombardi, F., Pagani, M., & Malliani, A. (1990). Continuous 24-hour assessment of the
neural regulation of systemic arterial pressure and RR variabilities in ambulant
subjects. Circulation,81(2), 537-547.

Gasowski, J., Fagard, R. H., Staessen, J. A., Grodzicki, T., Pocock, S., Boutitie, F., Gueyffier,
F., & Boissel J. P. (2002). INDANA Project Collaborators. Pulsatile blood pressure
component as predictor of mortality in hypertension: a meta-analysis of clinical trial
control groups. Jounal of Hypertension, 20, 145-151.

Gerritsen, J., TenVoorde, B. J., Dekker, J. M., Kostense, P. J., Bouter, L. M., & Heethaar,
R. M. (2000). Baroreflex sensitivity in the elderly: influence of age, breathing and spectral
methods. Clinical Science, 99(5), 371-381.

La Rovere, M. T., Bigger, T. J., Marcus, F. |., Mortara, A., & Schwartz, P. J. for the ATRAMI
(Autonomic Tone and Reflexes After Myocardial Infarction) investigators (1998).
Baroreflex sensitivity and heart rate variability in prediction of total cardiac mortality
after myocardial infarction. Lancet, 351, 478-484.

Lehrer, P. M., Sasaki, Y., & Saito, Y. (1999). Zazen and cardiac variability. Psychosomatic
Medicine, 61, 812-821.

Lehrer, P. M., Vaschillo, E., & Vaschillo, B. (2000). Resonant frequency training to heart
cardiac variability: Rationale and manual for training. Applied Psychophysiology and

Biofeedback, 25, 177-191.

197



Lehrer, P. M., Vaschillo, E., Vaschillo, B., Lu, S., Eckberg, D. L., Edelberg, R., et al. (2003).
Heart rate variability biofeedback increases baroreflex gain and peak expiratory flow.
Psychosomatic Medicine, 65, 796-805.

Mancia, G., De Backer, G., Dominiczak, A., Cifkova, R., Fagard, R., Germano, G., Grassi,
G., Heagerty, A. M., Kjeldsen, S. E., Laurent, S., Narkiewicz, K., Ruilope, L., Rynkiewicz,
A., Schmieder, R. E., Boudier, H. A.J. S., Zanchetti, A. (2007). 2007 Guidelines for the
management of arterial hypertension. European Heart Journal, 28(12), 1462-1536.
Mason, L. I., & Patterson, R. P. (2003). Determining the relationship of heart rate and
blood pressure using voluntary cardio-respiratory synchronization (VCRS). Physiological
Measurement, 24(4), 847.

Meles, E., Giannattasio, C., Failla, M., Gentile, G., Capra, A., & Mancia, G. (2004).
Nonpharmacological treatment of hypertension by respiratory exercise in the home
setting. American Journal of Hypertension, 17, 370-374.

Parati, G., di Rienzo, M., & Mancia, G. (2000). How to measure baroreflex sensitivity:
From the cardiovascular laboratory to daily life. Journal of Hypertension, 18, 7-19.
Parati, G., Frattola, A., di Rienzo, M., Castiglioni, P., Pedotti, A., & Mancia, G. (1995).
Effects of aging on 24 hour dynamic baroreceptor control of heart rate in ambulant
subjects. American Journal of Physiology. Heart and Circulatory Physiology, 268, H1606—
H1612.

Parati, G., lzzo, J. L., & Gavish, B. (2003). Respiration and blood pressure. In J. L. Izzo &
H. R. Black (Eds.), Hypertension primer (chap. A40, pp. 117-120). Baltimore: Lippincott,
Williams, and Wilkins.

Reyes del Paso, G. A. (1992). An on-line program to calculate respiratory sinus
arrhythmia amplitude. Behavior Research Methods, Instruments, and Computers, 24,
464-466.

Reyes del Paso, G. A. (1994). A program to assess baroreceptor cardiac reflex function.
Behavior Research Methods, Instruments, and Computers, 26, 62—64.

Reyes del Paso, G. A. (1999). A biofeedback system of baroreceptor cardiac reflex
sensitivity. Applied Psychophysiology and Biofeedback, 24, 67-77.

Reyes del Paso, G. A., & Gonzalez, M. |. (2004). Modification of baroreceptor cardiac
reflex function by biofeedback. Applied Psychophysiology and Biofeedback, 29, 197-211.

198



Reyes del Paso, G. A., Godoy, J., & Vila, J. (1992). Self-regulation of respiratory sinus
arrhythmia. Biofeedback and Self-Regulation, 17, 261-275.

Reyes del Paso, G. A., Gonzalez, M. |, & Hernandez, J. A. (2004). Baroreceptor sensitivity
and effectiveness varies differentially as a function of cognitive attentional demands.
Biological Psychology, 67, 385—-395.

Reyes del Paso, G. A., Hernandez, J. A., & Gonzdlez, M. . (2004). Differential analysis in
the time domain of the baroreceptor cardiac reflex sensitivity as a function of sequence
length. Psychophysiology, 41, 483—-488.

Reyes del Paso, G. A., Hernandez, J. A., & Gonzalez, M. I. (2006). Differential evaluation
of the baroreceptor cardiac reflex effectiveness as a function of sequence length.
International Journal of Psychophysiology, 59,91-96.

Reyes del Paso, G. A., Langewitz, W., Robles, H., & Perez, N. (1996). A between-subjects
comparison of respiratory sinus arrhythmia and baroreceptor cardiac reflex sensitivity
as non-invasive measures of tonic parasympathetic cardiac control. International
Journal of Psychophysiology, 22, 163-171.

Sleight, P. (1997). The importance of the autonomic nervous system in health and
disease. Australian and New Zealand Journal of Medicine, 27, 467-473.

Song, H. S., & Lehrer, P. M. (2003). The effects of specific respiratory rates on heart rate
and heart rate variability. Applied Psychophysiology and Biofeedback, 28(1), 13-23.
Steptoe, A., & Sawada, Y. (1989). Assessment of baroreceptor reflex function during
mental stress and relaxation. Psychophysiology, 26, 140-147.

Steptoe, A., & Vogele, C. (1990). Cardiac baroreflex function during postural change
assessed using non-invasive spontaneous sequence analysis in young men.
Cardiovascular Research, 24, 627—-632.

Viskoper, R., Shapira, I., Priluck, R., Mindlin, R., Chornia, L., Laszt, A., et al. (2003).
Nonpharmacological treatment of resistant hypertensives by device-guided slow

breathing exercises. American Journal of Hypertension, 16, 484—487.

199



