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A B S T R A C T 

 

 

Introduction 

Cardiovascular disease is the leading cause of morbidity and mortality 

worldwide [1, 2]. The understanding regarding the impact of 

psychosocial risk factor in heart disease has grown in the last decade [3-

5]. Psychosocial stressors such as depression and chronic stress can lead 

dysregulation of autonomic nervous system function, endothelial 

dysfunction, and persistent hypothalamic pituitary adrenal axis 

activation in patients with cardiovascular disease or even previously 

cardiac healthy individuals [6-9]. In these people, behavioral factors and 

involvement in health promotion activities have also been implicated 

among the mechanisms responsible for the higher rate of cardiovascular 

mortality [10, 11]. In the INTER-HEART study, psychosocial stressors 

including depression, locus of control and perceived stress (defined as 

tension or anxiety due to external influences) were independently 

associated with increased risk of acute myocardial infarction, suggesting 

that approaches aimed at changing these factors should be developed 

[12, 13]. 

 

During the past few decades, several studies suggested a positive 

Cardiovascular disease is the leading cause of morbidity and mortality worldwide. During the past few 

decades, several studies have demonstrated an association between religiosity/spirituality and beneficial 

effects on mental and physical health. Longitudinal studies have found significant association between 

regular attendance at religious services and reduced all-cause and cardiovascular mortality. Among the 

several potential pathways of higher religiosity/spirituality, there are biological mechanisms such as 

decrease the inflammatory cytokines and cortisol levels, enhance of parasympathetic activation and 

attenuation of sympathetic nervous system activity. Prayer can be a possible mediator of the positive 

religiosity/spirituality effects in the cardiovascular system. The objective of this article is to review the 

potential mechanisms by which prayer interferes in the cardiovascular system, and which would explain its 

influences in cardiac mortality and morbidity. We found that prayer was associated with a lower prevalence 

of coronary artery disease. Studies have demonstrated that prayer was associated with a parasympathetic 

activity increase and decrease in the sympathetic nervous system component. In conclusion, prayer had been 

linked to higher levels of cardiac autonomic, a condition that is associated with a reduced risk of cardiac 

arrhythmias, and cardiac mortality. Scientific research on the health benefits of prayer should be expanded, 

aiming to obtain a clearer understanding of the possible positive action of prayer on the cardiovascular 

system, especially in the cardiac autonomic modulation. Although there is no recommendation of prayer 

prescription by cardiologists, the pivotal effects of this spiritual practice should be known within the 

cardiology. 
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association between religiosity/spirituality and benefits associated with 

the mental and physical health [14-18]. Koenig et al. have defined 

spirituality as “the personal quest for understanding answers to ultimate 

questions about life, about meaning and about relationship to the sacred 

or transcendent, which may (or may not) lead to or arise from the 

development of religious rituals and the formation of community” [3]. 

According to Puchalski et al. spirituality is “the aspect of humanity that 

refers to the way individuals seek and express meaning and purpose and 

the way they experience their connectedness to the moment, to self, to 

others, to nature, and to the significant or sacred” [4]. Alternatively, 

religiosity is often defined as the adherence to beliefs, doctrines, ethics, 

rituals, texts, and practices associated with a higher power either alone 

or among organized groups [19-21]. Although religiosity and spirituality 

are distinct constructs, the overlap between them is consistent and 

remarkable. Thus, the term religiosity/spirituality (R/S) has been widely 

used in the literature [16,18].  

 

There is a growing interest in researching the association between 

religiosity/spirituality and health, stimulated by the finding that people 

who regularly attend religious services have a decrease in all-cause and 

cardiovascular mortality of almost 30% [22-25]. Several case-control 

and prospective cohort studies have linked R/S with reduced 

cardiovascular morbidity and mortality [24-28]. Previous meta-analyses 

showed the protective effect of R/S on mortality due to cardiovascular 

disease [16, 29]. This protective effect in healthy population studies 

persisted even after controlling for major behavioral covariates such as 

smoking abstinence, exercising, drinking moderately, lower dietary fat 

intake, and better sleep quality [19, 30]. Another potential interpretation 

is that R/S contributes to reduced mortality by increasing social support 

or by buffering psychological distress [19, 31]. Nevertheless, the 

persistence of associations in meta-analyses of studies that controlled for 

social support or negative affect was that the protective effect of R/S on 

mortality is at least partly independent of social support and negative 

affect [16, 18]. Prayer is considered a widely used spiritual and religious 

practice and could be a possible mediator of the beneficial effects of 

religiosity/spirituality in the cardiovascular system. This article aims to 

review the potential mechanisms by which prayer interferes in the 

cardiovascular system, and which would explain its influences in 

mortality and morbidity. 

 

Review of Literature 

 

Multiple researchers proposed that direct physiological pathways might 

also be involved [14, 17-19]. Religiosity/spirituality might lead to a 

reduction in heart rate or blood pressure [17, 32, 33]. In some studies, 

R/S has also been related to decrease the inflammatory cytokines levels, 

lower cortisol responsiveness or circulating cortisol levels, and may 

thereby contribute to reduced risks for a range of health outcomes [34-

37]. It is also possible that R/S may be associated with reduced mortality 

by increasing positive emotions such as life satisfaction, happiness, and 

cheerfulness [38-41]. Therefore, psychoneuroimmunology and 

neuropsychiatric studies have advanced the knowledge on the social, 

psychological, biological, and behavioral mechanisms that mediate the 

positive association between R/S and health [19]. So there is an extensive 

literature relating a protective and preventive effect exerted by 

religious/spiritual practices on a variety of health conditions [18, 19]. 

 

Prayer is considered one of the most frequent religious or spiritual 

practice, used by individuals involved with all theistic faiths and even by 

those who do not belong to a particular religious tradition [42, 43]. 

Praying may be regarded as a strategy to cope and connect with a higher 

source providing hope and meaning [42, 44]. The personal prayer of 

patients has been shown to positively correlated with their physical and 

mental well-being [45, 46]. Besides the fact that prayer may be a 

resource to positively transform the patient's experience of their illness, 

this spiritual practice has been linked with higher levels of cardiac 

autonomic control, a condition that in turn has been associated with a 

reduced risk of cardiac arrhythmias and cardiovascular mortality [47-

54]. This may be explained because the heart autonomic nervous system 

(ANS) is a crucial component in the physiological function and 

pathological responses of the cardiovascular system. Sympathetic and 

parasympathetic nervous system are the two branches of the autonomic 

system, and both orchestrates many events that allow for appropriate 

heart rate, blood pressure, and vasoregulatory responses to routine daily 

stimuli [50, 53, 55]. Dysregulation of this system contributes to 

cardiovascular pathology, including hypertension, ischemic heart 

disease, arrhythmias, and congestive heart failure. Hence, autonomic 

imbalance often contributes to fatal outcomes [53, 55]. The acute 

physiological changes occurring during prayer and meditation have been 

extensively researched and show a reduction of sympathetic nervous 

system activity decrease, oxygen consumption, minute ventilation, and 

respiratory rate [32-54]. Prayer has been linked with higher levels of 

cardiac autonomic control and increased baroreflex sensitivity, 

conditions that are associated with a reduced risk of cardiac arrhythmias 

and cardiac mortality [5, 53, 57].  

 

A cross-sectional study that involved 3.148 individuals of a rural 

population in India has shown that men engaged in regular prayer had a 

significantly lower prevalence of coronary heart disease after adjustment 

for coronary risk factors. The education and prayer habit was considered 

protective for the disease of coronary arteries [6]. Burazeri et al. 

conducted a case-control study with Muslim and Christian people, and 

there was included 467 nonfatal consecutive acute coronary syndrome 

patients. Religious observance was inversely associated with these 

cardiac events. Among the items tapping this form of religiosity, the 

strongest and most consistent findings were the frequency of prayer and 

fasting [7]. Few studies have investigated the effects of prayer in the 

cardiac autonomic system balance by the heart rate variability (HRV) 

[47, 48]. The HRV analysis is a reliable reflection of the physiological 

factors modulating the normal heart rhythm [8]. The heart rate variability 

provides a powerful means of observing the interplay between the 

parasympathetic and sympathetic systems [47, 60, 61]. Hence, this 

analysis has become a popular noninvasive tool for assessing cardiac 

autonomic modulation [60-62]. 

 

Stanley investigated the effects of five types of prayer on HRV [9]. The 

following definitions were used for each kind of prayer: supplication, 

one-sided, directed petitions; devotion, rote prayers such as the rosary or 

Jesus prayer; intercession, open mutual and directed conversation with 

God; gratefulness, focus on gratitude and thanksgiving; and centering 

prayer, one kind of contemplative prayer that is a quiet and imageless 

prayer form similar in many ways to meditation. In this research, it was 

found that all prayers elicited varying degrees of improve of HRV. 

However, the specific prayer forms produced different actions in the 

HRV analysis. The gratefulness and centering prayer resulted in a higher 

level of benefits seem with system-wide synchronization between the 

parasympathetic and sympathetic branches of the nervous system. 

Gratefulness elicits a degree of emotional, psychological, spiritual, and 
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physical unity both inwardly and outwardly, creating a unique heart rate 

variability pattern seemingly distinct from general positive emotions 

such as happiness or contentment [10, 11]. In this uncontrolled study, the 

greatest physiological benefit was associated with prayers of 

gratefulness and contemplative showed a trend toward greater benefit 

with more meditative and relational forms of prayer [9, 12]. 

 

Doufesh et al. investigated the HRV and electroencephalography signals 

of 30 healthy young, Muslim men [13]. It was aimed to explain the effect 

and the possible link among the power spectral analysis of alpha band 

frequency in the electroencephalography and ANS activities represented 

by the frequency bands of HRV during salat, an Arabic term of Islamic 

Prayer. It was observed a notable increase in a wave activity at the 

parietal and occipital regions of both brain hemispheres. The production 

of alpha brainwave is usually promoted by the parasympathetic nervous 

system activity with suppression of sympathetic nervous system action 

[14].  These findings strongly suggest that the high degree of alpha 

waves activity during salat is associated with more upper relaxation, 

reduced tension, and sustained focus [65, 66]. There was a relatively 

stronger parasympathetic mobilization. The increased 

electroencephalography occipital and parietal alpha wave power during 

salat suggests that this Ismaic prayer produces positive changes in brain 

function and human well-being. These changes were associated with a 

parasympathetic activity increase and decrease in the sympathetic 

nervous system component. 

 

It is curious, because at first glance, patient prayer practices may not 

seem relevant to health professionals, including cardiologists. We 

believe that the findings found in this review may be useful for clinical 

practice because praying would be considered as a strategy not only to 

cope and connect with a larger source, providing meaning and hope [12, 

15-17], but it can also have a positive influence on the cardiovascular 

system. However, elucidation of potential mechanisms and clinical 

significance of the association between prayer and cardiovascular 

disease requires further research. As previously described, it is well 

known that increased frequency fo attendance at religious services and 

greater spiritual well-being have been related to lower cardiovascular 

mortality and reduction in several negative clinical outcomes [22-25, 

27]. However, it is still unknown what are the real mechanisms involved 

in this relationship between spirituality/religiosity and mortality or 

cardiovascular outcomes. It is possible that prayer practice may be an 

important mediator, but the elucidation of potential mechanisms and 

clinical significance of the association between prayer and 

cardiovascular disease requires further research. 

 

Conclusion 

 

Prayer has been linked with higher levels of cardiac autonomic control, 

condition associated with a reduced risk of cardiovascular events and 

cardiac mortality. Therefore, within the cardiological practice, scientific 

research on the health benefits of prayer should be expanded, aiming to 

investigate the positive action of prayer as a potential mediator of 

religion/spirituality on the cardiovascular system. According to this 

review, it seems important that health professionals recognize this 

potential benefit of personal prayer, especially in the cardiac autonomic 

modulation. Although there is no recommendation of prayer prescription 

by cardiologists, the pivotal effects of this spiritual practice should be 

known within the scientific community as a possible complementary aid 

to medical therapy. 

Funding 

 

This research received no specific grant from any funding agency in the 

public, commercial, or not-for-profit sectors. 

 

Declaration of conflicting interests 

 

The authors declare that there is no conflict of interest. 

 

Author contributions  

 

Julio Tolentino (JT), and Ricardo Bedirian (RB) contributed to the 

overall conception and design of the work. JT, and RB drafted the 

manuscript. All authors critically revised the manuscript and gave final 

approval. All agree to be accountable for all aspects of work ensuring 

integrity and accuracy 

REFERENCES 

  

1. Neha Jadeja Pagidipati, Thomas A. Gaziano (2013) Estimating Deaths 

From Cardiovascular Disease: A Review of Global Methodologies of 

Mortality Measurement. Circulation 127: 749-756. [Crossref]  

2. (2018) Global, regional, and national age-sex-specific mortality for 282 

causes of death in 195 countries and territories, 1980-2017: a 

systematic analysis for the Global Burden of Disease Study 2017. 

Lancet 392: 1736-1788. [Crossref]    

3. Liu M (2017) Heart and Mind : A Research Update of Heart Diseases 

Caused by Psychological Factors 4-7.  

4. Pedersen SS, von Känel R, Tully PJ, Denollet J (2017) Psychosocial 

perspectives in cardiovascular disease. Eur J Prev Cardiol 24: 108-115. 

[Crossref]    

5. Rozanski A (2016) Psychosocial Risk Factors and Cardiovascular 

Disease: Epidemiology, Screening, and Treatment Considerations. 

Cardiovasc Innov Appl 1: 417-1431.  

6. Tolentino JC, Schmidt SL (2016) Association between depression 

severity and cardiac autonomic modulation. J Psychosom Res 85: 9-11. 

[Crossref]   

7. Pereira VH, Cerqueira JJ, Palha JA, Sousa N (2013) Stressed brain, 

diseased heart: a review on the pathophysiologic mechanisms of 

neurocardiology. Int J Cardiol 166: 30-37. [Crossref] 

8. Goldston K, Baillie AJ (2008) Depression and coronary heart disease: 

A review of the epidemiological evidence, explanatory mechanisms 

and management approaches. Clin Psychol Rev 28: 289-307. [Crossref]   

9. Tolentino JC, Schmidt SL (2019) Association between depression and 

cardiovascular disease: A review based on QT dispersion. Eur J Prev 

Cardiol 27:2047487319833509. [Crossref]   

10. Sabzmakan L, Morowatisharifabad MA, Mohammadi E, Mazloomy-

Mahmoodabad SS, Rabiei K et al. (2014) Behavioral determinants of 

cardiovascular diseases risk factors: A qualitative directed content 

analysis. ARYA Atheroscler 10: 71-81. [Crossref]  

11. Vassilaki M, Linardakis M, Polk DM, Philalithis A (2015) The burden 

of behavioral risk factors for cardiovascular disease in Europe. A 

significant prevention deficit. Prev Med 81: 326-332. [Crossref]   

12. Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A et al. (2004) 

INTERHEART Study Investigators. Effect of potentially modifiable 

risk factors associated with myocardial infarction in 52 countries (the 

INTERHEART study): case-control study. Lancet 364: 937-952. 

[Crossref] 

J Integr Cardiol Open Access doi: 10.31487/j.JICOA.2019.02.05    Volume 2(2): 3-5 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3712514/
https://www.ncbi.nlm.nih.gov/pubmed/30496103
https://www.ncbi.nlm.nih.gov/pubmed/28618908
https://www.ncbi.nlm.nih.gov/pubmed/27212663
https://www.ncbi.nlm.nih.gov/pubmed/22521375
https://www.ncbi.nlm.nih.gov/pubmed/17601644
https://www.ncbi.nlm.nih.gov/pubmed/30813819
https://www.ncbi.nlm.nih.gov/pubmed/25161674
https://www.ncbi.nlm.nih.gov/pubmed/26441302
https://www.ncbi.nlm.nih.gov/pubmed/15364185


Cardiac autonomic modulation related to prayer may contribute to the reduced cardiovascular mortality associated with religiosity/spirituality         4 

 

13. Rosengren A, Hawken S, Ounpuru S, Blackett KN, Sitthi-amorn C et 

al. (2004) Association of psychosocial risk factors with risk of acute 

myocardial infarction in 11119 cases and 13648 controls from 52 

countries (the INTERHEART study): case-control study. Lancet 364: 

953-962. [Crossref]   

14. Lucchese FA, Koenig HG (2013) Religion, spirituality and 

cardiovascular disease: research, clinical implications, and 

opportunities in Brazil. Rev Bras Cir Cardiovasc 28: 103-28. [Crossref]    

15. Zimmer Z, Jagger C, Chiu CT, Ofstedal MB, Rojo F et al. (2016) 

Spirituality, religiosity, aging and health in global perspective: A 

review. SSM - Popul Health 2: 373-381. [Crossref]   

16. Chida Y, Steptoe A, Powell LH (2009) Religiosity/spirituality and 

mortality: A systematic quantitative review. Psychother Psychosom 78: 

81-90. [Crossref]   

17. Shattuck EC, Muehlenbein MP (2018) Religiosity/Spirituality and 

Physiological Markers of Health. J Relig Health [Crossref]   

18. Saad M, Medeiros R (2017) Implications for public health of the 

religiosity-longevity relation. Rev Assoc Med Bras 63: 837-841. 

[Crossref]   

19. Koenig HG, McCullough ME, Larson DB (2001) Handbook of religion 

and health. New York, NY, US: Oxford University Press.  

20. Puchalski C, Ferrell B, Virani R, Otis-Green S, Baird P et al. (2009) 

Improving the Quality of Spiritual care as a dimension of palliative 

care: the report of the Consensus Conference. J Palliat Med 12: 885-

904. [Crossref]   

21. (2012) H. G. Koenig, D. E. King, V. B. Carson, Handbook of Religion 

and Health, Oxford University Press, New York, NY, USA, 2nd 

edition.  

22. J D Kark, G Shemi, Y Friedlander, O Martin, O Manor, SH Blondeim 

(1996) Does religious observance promote health?.mortality in secular 

vs religious kibbutzin in Israel. Am J Public Health 86: 341-346. 

[Crossref]    

23. Koenig HG (1999) Does religious attendance prolong survival? a six-

year follow-up study of 3,968 older adults. Journals Gerontol - Ser A 

Biol Sci Med Sci. 54: 370-376.    

24. W J Strawbridge, R D Cohen, S J Shema, G A Kaplan (1997) Frequent 

attendance at religious services and mortality over 28 years. Am J 

Public Health 87: 957-961. [Crossref]    

25. Attendance RS, Among M. Religious Service Attendance and Mortality 

Among. 176: 777-785.  

26. Burazeri G, Goda A, Kark JD (2008) Religious observance and acute 

coronary syndrome in predominantly Muslim Albania: A population-

based case-control study in Tirana. Ann Epidemiol 18: 937-945. 

[Crossref]   

27. Oman D, Kurata JH, Strawbridge WJ, Cohen RD et al. (2002) Religious 

attendance and cause of death over 31 years. Int J Psychiatry Med 32: 

69-89. [Crossref]    

28. House JS, Robbins C, Metzner HL (1982) The association of social 

relationships and activities with mortality: prospective evidence from 

the Tecumseh Community Health Study. Am J Epidemiol 1:123-140. 

[Crossref]   

29. Ano GG, Vasconcelles EB (2005) Religious coping and psychological 

adjustment to stress: a meta-analysis. J Clin Psychol 61: 461-480. 

[Crossref]   

30. Strawbridge WJ, Shema SJ, Cohen RD, Kaplan GA (2001) Religious 

attendance increases survival by improving and maintaining good 

health behaviors, mental health, and social relationships. Ann Behav 

Med 23: 68-74. [Crossref]   

31. Smith TB, McCullough ME, Poll J (2003) Religiousness and 

depression: evidence for a main effect and the moderating influence of 

stressful life events. Psychol Bull 129: 614-636. [Crossref]   

32. Yeager DM, Glei DA, Au M, Lin HS, Sloan RP et al. (2006) Religious 

involvement and health outcomes among older persons in Taiwan. Soc 

Sci Med 63: 2228-2241. [Crossref]   

33. Gillum RF, Ingram DD (2006) Frequency of attendance at religious 

services, hypertension, and blood pressure: The third national health 

and nutrition examination survey. Psychosom Med 68: 382-385. 

[Crossref]   

34. Lutgendorf SK, Ullrich P, Wallace R, Russell D, Harris TB (2004) 

Religious participation, interleukin-6, and mortality in older adults. 

Heallth Psychol 23: 465-475. [Crossref]   

35. Koenig HG, Cohen HJ, George LK, Hays JC, Larson DB et al. (1997) 

Attendance at Religious Services, Interleukin-6, and other biological 

parameters of immune function in older adults. Int J Psychiatry Med 

27: 233-250. [Crossref]   

36. Dedert EA, Studts JL, Weissbecker I, Salmon PG, Banis PL et al. 

(2004) Religiosity may help preserve the cortisol rhythm in women 

with stress-related illness. Int J Psychiatry Med 34: 61-77. [Crossref]   

37. Tartaro J, Luecken LJ, Gunn HE (2005) Exploring heart and soul: 

Effects of religiosity/spirituality and gender on blood pressure and 

cortisol stress responses. J Health Psychol 10: 753-766. [Crossref]   

38. Lyubomirsky S, King L, Diener E (2005) The benefits of frequent 

positive affect: does happiness lead to success? Psychol Bull 131: 803-

855. [Crossref]   

39. Howell RT, Kern ML, Lyubomirsky S (2017) Health benefits: Meta-

analytically determining the impact of well-being on objective health 

outcomes. Health Psychol Rev 1:83-136.   

40. Chida Y, Steptoe A (2008) Positive psychological well-being and 

mortality: A quantitative review of prospective observational studies. 

Psychosom Med 70: 741-756. [Crossref]   

41. Pressman SD, Cohen S (2005) Does positive affect influence health? 

Psychol Bull 131: 925-971. [Crossref]   

42. Jors K, Büssing A, Hvidt NC, Baumann K (2015) Personal prayer in 

patients dealing with chronic illness: a review of the research literature. 

Evid Based Complement Alternat Med 2015: 1-12. [Crossref]   

43. M Jantos, H Kiat  (2007) Prayer as medicine: how much have we 

learned? Spiritual Heal 186: S51-3. [Crossref]   

44. Büssing A, Wirth A-G, Humbroich K, Gerbershagen K, Schimrigk S et 

al. (2013) Faith as a resource in patients with multiple sclerosis is 

associated with a positive interpretation of illness and experience of 

gratitude/awe. Evid Based Complement Alternat Med 2013: 1-8. 

[Crossref]   

45. Maltby J, Lewis CA, Day L (2008) Prayer and subjective well-being: 

The application of a cognitive-behavioural framework. Ment Heal 

Relig Cult 11:119-129.  

46. Francis LJ, Kaldor P (2016) The Relationship between Psychological 

Well-Being and Christian Faith and Practice in an Australian 

Population Sample. J Scientific Study of Relig 41:179-184.  

47. Doufesh H, Ibrahim F, Ismail NA, Wan Ahmad WA (2014) Effect of 

Muslim prayer ( Salat ) on α electroencephalography and Its 

relationship with autonomic nervous system activity . J Altern 

Complement Med 20: 558-562. [Crossref]   

48. Stanley R. Types of Prayer, Heart Rate Variability, and Innate Healing. 

Zygon 44: 825-846.  

49. Berntson GG, Norman GJ, Hawkley LC, Cacioppo JT (2008) 

Spirituality and Autonomic Cardiac Control. Ann Behav Med 35: 198-

208. [Crossref]   

J Integr Cardiol Open Access doi: 10.31487/j.JICOA.2019.02.05    Volume 2(2): 4-5 

https://www.ncbi.nlm.nih.gov/pubmed/15364186
https://www.ncbi.nlm.nih.gov/pubmed/23739939
https://www.ncbi.nlm.nih.gov/pubmed/29349154
https://www.ncbi.nlm.nih.gov/pubmed/19142047
https://www.ncbi.nlm.nih.gov/pubmed/29978269
https://www.ncbi.nlm.nih.gov/pubmed/29267484
https://www.ncbi.nlm.nih.gov/pubmed/19807235
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1380514/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1380930/
https://www.ncbi.nlm.nih.gov/pubmed/19041593
https://www.ncbi.nlm.nih.gov/pubmed/12075917
https://www.ncbi.nlm.nih.gov/pubmed/?term=House%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=7102648
https://www.ncbi.nlm.nih.gov/pubmed/?term=Robbins%20C%5BAuthor%5D&cauthor=true&cauthor_uid=7102648
https://www.ncbi.nlm.nih.gov/pubmed/?term=Metzner%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=7102648
https://www.ncbi.nlm.nih.gov/pubmed/7102648
https://www.ncbi.nlm.nih.gov/pubmed/7102648
https://www.ncbi.nlm.nih.gov/pubmed/15503316
https://www.ncbi.nlm.nih.gov/pubmed/11302358
https://www.ncbi.nlm.nih.gov/pubmed/12848223
https://www.ncbi.nlm.nih.gov/pubmed/16797809
https://www.ncbi.nlm.nih.gov/pubmed/16738068
https://www.ncbi.nlm.nih.gov/pubmed/15367066
https://www.ncbi.nlm.nih.gov/pubmed/9565726
https://www.ncbi.nlm.nih.gov/pubmed/15242142
https://www.ncbi.nlm.nih.gov/pubmed/16176954
https://www.ncbi.nlm.nih.gov/pubmed/16351326
https://www.ncbi.nlm.nih.gov/pubmed/18725425
https://www.ncbi.nlm.nih.gov/pubmed/16351329
https://www.ncbi.nlm.nih.gov/pubmed/25815041
https://www.ncbi.nlm.nih.gov/pubmed/17516884
https://www.ncbi.nlm.nih.gov/pubmed/24319471
https://www.ncbi.nlm.nih.gov/pubmed/24827587
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2689369/


Cardiac autonomic modulation related to prayer may contribute to the reduced cardiovascular mortality associated with religiosity/spirituality         5 

 

50. Bairey Merz CN, Elboudwarej O, Mehta P (2015) The autonomic 

nervous system and cardiovascular health and disease. A complex 

balancing act. JACC Hear Fail 3: 383-385. [Crossref]   

51. Tolentino JC, Schmidt SL (2018) DSM-5 Criteria and Depression 

Severity: Implications for Clinical Practice. Front Psychiatry 9: 1-9. 

[Crossref]   

52. Astrup AS, Tarnow L, Rossing P, Hansen B V, Hilsted J et al. (2006) 

Cardiac autononmic neuropathy predicts cardiovascular morbidity and 

mortality in type 1 diabetic patients with diabetic nephropathy. 

Diabetes Care 29: 334-339. [Crossref]   

53. Shivkumar K, Ardell JL (2016) Cardiac autonomic control in health 

and disease. J Physiol 594: 3851-3852. [Crossref]   

54. Valenti VE, Quitério RJ, Barnabé V, Ferreira LL, Abreu LC. 

Spirituality / religiosity and cardiovascular system. :1-5.   

55. Brook RD, Julius S (2000) Autonomic imbalance, hypertension, and 

cardiovascular risk. Am J Hypertens 13: 112S-122S. [Crossref]   

56. Bernardi L, Sleight P, Bandinelli G, Cencetti S, Fattorini L et al. (2001) 

Effect of rosary prayer and yoga mantras on autonomic cardiovascular 

rhythms: comparative study. BMJ 323: 1446-1449. [Crossref]   

57. Salmoirago-Blotcher E, Fitchett G, Hovey KM, Schnall E, Thomson C 

et al. (2013) Frequency of private spiritual activity and cardiovascular 

risk in postmenopausal women: The Women’s Health Initiative. Ann 

Epidemiol 23: 239-245. [Crossref]   

58. Gupta R, Prakash H, Gupta VP, Gupta KD (1997) Prevalence and 

determinants of coronary heart disease in a rural population of India. J 

Clin Epidemiol 50: 203-209. [Crossref]   

59. Acharya UR, Joseph KP, Kannathal N, Lim CM, Suri JS (2006) Heart 

rate variability: A review. Med Biol Eng Comput 44: 1031-1051. 

[Crossref]   

60. Ferreira M, Zanesco A (2016) Heart rate variability as important 

approach for assessment autonomic modulation. Motriz Rev Educ Fis 

22: 3-8.  

61. Fred Shaffer, J.P. Ginsberg (2017) An Overview of Heart Rate 

Variability Metrics and Norms. Front Public Health 5: 1-17. [Crossref]  

62. Sharma S, Singh K (2019) Religion and Well-Being: The Mediating 

Role of Positive Virtues. J Relig Health 58: 119-131. [Crossref]   

63. Bono G, McCullough ME (2006) Positive Responses to Benefit and 

Harm: Bringing Forgiveness and Gratitude Into Cognitive 

Psychotherapy. J Cogn Psychother 20: 147-158.  

64. Poloma MM, Pendleton BF (2018) The Effects of Prayer and Prayer 

Experiences on Measures of General Weil-Being. J Psychol Theol 19: 

71-83.   

65. Takahashi T, Murata T, Hamada T, Omori M, Kosaka H et al. (2005) 

Changes in EEG and autonomic nervous activity during meditation and 

their association with personality traits. Int J Psychophysiol 55: 199-

207. [Crossref]   

66. Chang KM, Lo PC. F-Vep and Alpha-Suppressed Eeg-Physiological 

Evidence of Inner-Light Perception During Zen Meditation. Biomed 

Eng Appl Basis Commun 18: 1-7. 

 

 

J Integr Cardiol Open Access doi: 10.31487/j.JICOA.2019.02.05    Volume 2(2): 5-5 

https://www.ncbi.nlm.nih.gov/pubmed/25951758
https://www.ncbi.nlm.nih.gov/pubmed/30333763
https://www.ncbi.nlm.nih.gov/pubmed/16443883
https://www.ncbi.nlm.nih.gov/pubmed/27417670
https://www.ncbi.nlm.nih.gov/pubmed/10921530
https://www.ncbi.nlm.nih.gov/pubmed/11751348
https://www.ncbi.nlm.nih.gov/pubmed/23621989
https://www.ncbi.nlm.nih.gov/pubmed/9120514
https://www.ncbi.nlm.nih.gov/pubmed/17111118
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5624990/
https://www.ncbi.nlm.nih.gov/pubmed/29353383
https://www.ncbi.nlm.nih.gov/pubmed/15649551

