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APPENDIX 11 LIST OF PRESENTATIONS AND PUBLICATIONS 

Publications:  

Roe, C. A., Sonnex, C. and Roxburgh, E. C. (2015) Noncontact healing: What does the 

research tell us? European Journal of Integral Medicine. 7(6), p. 687. 1876-3820. 

Roe, C., Sonnex, C., & Roxburgh, E. (2015) Two Meta-Analyses of Noncontact 

Healing Studies, EXPLORE The Journal of Science and Healing, 11 (1), 11-23 

Sonnex, C. (2015) Psi Healing Research, Psi Encyclopedia http://psi.circle-

interactive.co.uk/articles/psi-healing-research 

 

Conference Presentations: 

Sonnex, C., (2016) Flow in the space between worlds: comparing the ASCof Pagan 

ritual work with flow. 20
th

 Transpersonal Psychology Section  annual conference, 

Highgate House, Northampton 

 

Sonnex, C., (2016) RCTs at the TRC?! Randomised controlled trials as a viable 

research method in Transpersonal Psychology. Transpersonal Research Colloquium, 

Highgate House, Northampton 

 

Sonnex, C., Roe, C. A. and Roxburgh, E. C. (2016) Capturing the healing craft: using 

the RCT design to explore the effects of  Pagan healing spells casting. 40th Society for 

Psychical Research International Annual Conference, University of Leeds, Leeds 

 

Shadrack, J. And Sonnex C. (2016)  Ritual occultation and the space between worlds: 

exploring the application of the “flow” state in Pagan and Black metal performance 

practice. Trans-states conference, University of Northampton, Northampton 

 

Sonnex, C., Roe, C. A. and Roxburgh, E. C. (2015) Testing the pagan prescription: 

using a randomised controlled trial to investigate pagan spell casting as form of distant 

healing. 58th Annual Convention of the Parapsychological Association and the 39th 
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Society for Psychical Research International Annual Conference, University of 

Greenwich, London 

 

Sonnex, C., Roe, C. A. and Roxburgh, E. C. (2015) Investigating pagan healing spells. 

30th Annual Psychology Postgraduate Affairs Group (PsyPAG) Postgraduate Student 

Conference, University of Glasgow, UK. 

 

Sonnex, C., Roe, C. A. and Roxburgh, E. C. (2015) Noncontact healing: what does the 

research tell us? Poster presented to: Complementary and Alternative Medicine 

Strategic Direction and Development (CAMSTRAND) 2015 Conference, London. 

 

Sonnex, C., Roe, C. A. and Roxburgh, E. C. (2015) Magical flow: comparing the flow 

experience to the ASC of pagan magical ritual work. Poster presented to: The 

University of Northampton Graduate School Poster Competition, Northampton. 

 

Sonnex, C., Roe, C. & Roxburgh, E. (2014) Monkey’s Paws, poppets, sheep and goats; 

or, the necessary components of successful spells BPS Transpersonal Section annual 

conference, Northampton. 

 

Sonnex, C., Roe, C. & Roxburgh, E. (2014) Making Magic(k); Essential aspects of 

successful Neo-Pagan spell work. Society for Psychical Research annual conference, 

York. 

 

Sonnex, C., Roe, C. & Roxburgh, E. (2014) Pagan Spellcasting: Discovering the 

Homogenous among the Heterogeneous Nineteenth Joint Postgraduate Conference on 

Religion and Theology, Bristol. 

 

Sonnex, C., Roe, C. & Roxburgh, E. (2013) Paganism in Practice: Finding the 

Homogenous within the Heterogeneous BPS Transpersonal section annual conference, 

Scarborough. 
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Sonnex, C., Roe, C. & Roxburgh, E. (2013) The effects of Pagan healing practices on 

health and well-being. Contemporary religion in historical perspective: engaging 

outside academia, Milton Keynes. 

 

Roe, C.A., Sonnex, C., & Roxburgh, E. (2012). Two Meta-Analyses of Distant Healing 

Studies. Abstracts of presented papers: Parapsychological Association 55th Annual 

Convention, Durham, North Carolina. 

 

Sonnex, C., Roe, C. & Roxburgh, E. (2012) Meta analysis of distant healing studies 

using human samples. Society for Psychical Research annual conference, Northampton. 

 

Sonnex, C., Roe, C. & Roxburgh, E. (2011) Meta analysis of distant healing studies 

using non-whole human samples. Society for Psychical Research annual conference, 

Edinburgh. 

 

Sonnex, C., Roe, C. & Roxburgh, E. (2011) The effects of pagan healing practices on 

health and well being. Exploring the Extraordinary conference, York.  

 

Sonnex, C., Roe, C. & Roxburgh, E. (2011) Distant healing studies using plant, animal 

and ex-vivo human samples: a meta analysis, BPS Transpersonal section annual 

conference, Scarborough.  

 

 

 

 

 



 

Charmaine Marie Sonnex - June 2017   307 

APPENDIX 12 COPY OF “TWO META-ANALYSES OF 

NONCONTACT HEALING STUDIES”  

 

 

Full copy available at  http://www.explorejournal.com/article/S1550-8307(14)00204-

3/fulltext  

http://www.explorejournal.com/article/S1550-8307(14)00204-3/fulltext
http://www.explorejournal.com/article/S1550-8307(14)00204-3/fulltext
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APPENDIX 13 COPY OF “NONCONTACT HEALING: WHAT 

DOES THE RESEARCH TELL US?” 
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APPENDIX 14 COPY OF “PSI HEALING RESEARCH” 

 

Full copy available at http://psi-encyclopedia.spr.ac.uk/articles/psi-healing-research  

http://psi-encyclopedia.spr.ac.uk/articles/psi-healing-research
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APPENDIX 15 2015 IMAGES OF RESEARCH ENTRY (3RD 

PLACE WINNER) 

 

 

 

I was challenged to decide between ’The Clocks have Changed’ (Dr Carmel Capewell) 

and Immersed for 3rd place.  

 

In the end I decided that while ’The Clocks have Changed’ had many positive aspects 

Immersed ‘haunted’ my interpretation as this image presented a deep reading 

questioning my own position regarding the nature of the research. Using statements 

from interviewee’s the image producer worked to weave research methodology with 

spiritual understanding around the central theme in the work. Researching the 

effectiveness of Pagan ‘spells’ in an academic context is an interesting subject to 

explore and the image presents us with a central figure immersed in a sea of individual 

understanding of the research ambition while disturbing my rational critical thinking 

around this proposed subject material. I am still thinking about this research project! 
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Roy Wallace (BA Hons, PGcert T&L, PGdip Fine Art, FHEA),  

Senior Lecturer Media Production, School of Arts, University of Northampton  
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APPENDIX 16 TABLES DESCRIBING STUDIES INCLUDED IN 

PHASE ONE META-ANALYSIS 

 

Whole human studies  

Study  

Main outcome 

measure N Stats r r' 

Walach, H. et al. (2008) Effectiveness of 

distant healing for patients with chronic 

fatigue syndrome: a randomised 

controlled partially blinded trial 

(EUHEALS). Psychotherapy and 

Psychosomatics; 77(3): 158–166. 

score on mental 

health 

component 

summary 

40

9 

(Ancova)F

=.22 

0.02

3 

0.02

0 

Krucoff, M.W. et al. (2001) Integrative 

noetic therapies as adjuncts to 

percutaneous interventions during 

unstable coronary syndromes; 

Monitoring and actualization of noetic 

training (mantra) feasibility pilot. 

American Heart Journal; 42(5): 760–769. 

total ischemic 

burden 
54 not sig 

0.00

0 

0.00

0 

Sicher, F., Targ, E., Moore, D., & Smith, 

HS. (1998) A randomized double blind 

study of the effects of distant healing in a 

population with advanced aids report of a 

small scale study. Western Journal of 

Medicine; 169(6): 356–363. 

POMS (distress) 

score 
40 p=.02 

0.31

2 

0.32

1 

Byrd, R. (1988) Positive therapeutic 

effects of intercessory prayer in a 

coronary care unit population. Southern 

Medical Journal; 81(7): 826–829. 

post entry 

hospital course 

19

3 

chi square 

P = .001 

0.23

6 

0.23

9 
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Benson H, et al. Study of the therapeutic 

effects of intercessory prayer (step) in 

cardiac bypass patients: A multicentre 

randomized trial of uncertainty and 

certainty of receiving intercessory 

prayer.  (2006) American Heart Journal; 

151(4): 934–942. 

presence of post 

op 

complications 

(blinded groups 

only) 

12

01 
x2 p=.67 

0.00

0 

0.00

0 

Richeson, NE., Spross, JA., Lutz, K., & 

Peng, C. (2010) Effects of Reiki on 

anxiety depression pain and 

physiological factors in community-

dwelling older adults. Research in 

Gerontological Nursing.; 3(3): 187-199. 

depression 

scores 
25 

p=0.001 

u=15 

0.13

7 

0.13

6 

Laidlaw, TM., Naito, A., Dwivedi, P., 

Hansi, NK., Henderson, DC., & 

Gruzelier, JH. (2006) The influence of 10 

minutes of the Johrei healing method on 

stress. Complementary Therapies in 

Medicine.; 14(2): 127–132 

Profile of moods 

state score 
33 

f (1, 32) = 

8.35 

0.45

4 

0.49

0 

Brooks, A., Schwartz, GE., Reece, K., & 

Nagle G. (2006) The effect of Johrei 

healing on substance abuse recovery: A 

pilot study. The Journal of Alternative 

and Complementary Medicine.;12(7): 

625–631. 

Positive 

emotional state 
21 

t(188) = -

7.49 

0.86

4 

1.31

2 

Brown, CK. Spiritual healing in a general 

practice: Using a quality-of-life 

questionnaire to measure outcome. 

(1995) Complementary Therapies in 

Medicine.; 3(4): 230–233. 

pre-post general 

health score on 

the SF-36 QOL  

30 t=2.51 
0.41

1 

0.43

5 
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DaSilva, FE. et al. (2008) Distant healing 

intention to autistic patients: An 

exploratory study. 4th Psi Meeting: 

Parapsychology and Psychology;.  

 CARS score 10 

t test for 

difference 

p = .143 

0.00

0 

0.00

0 

Clenad, JA., Price, DB., Lee. AJ, Gerard, 

S. & Sarma,  A. (2006) A pragmatic, 

three arm randomised controlled trial of 

spiritual healing for asthma in primary 

care. British Journal of General Practice.; 

56(527): 444–449. 

Asthma QOL 

from baseline to 

end 

88 
ANCOVA 

p=.570 

0.00

0 

0.00

0 

Mathai, J., & Bourne, A. (2004) Pilot 

study investigating the effect of 

intercessory prayer in the treatment of 

child psychiatric disorders. Australasian 

Psychiatry.; 12(4): 386–389. 

strengths and 

difficulties Q 
22 not sig 

0.00

0 

0.00

0 

Abbot, NC., Harkness, EF., Stevinson, 

C., Marshall, FP., Conn, DA., & Ernst, 

E. (2001) Spiritual healing as a therapy 

for chronic pain: A randomized clinical 

trial. Pain; 91: 79–89.  

pain VAS 55 not sig 
0.00

0 

0.00

0 

Greyson, B. (1996) Distance healing of 

patients with major depression. Journal 

of Scientific Exploration.; 10(4): 447–

465. 

Hamilton Rating 

scale for 

depression score 

32 t=.38 
0.06

9 

0.06

9 

Beutler, JJ., Attevelt,  JTM., Schouten, 

SA., Faber, JAJ., Dorhout Mees, EJ., & 

Geijskes, GG., (1988) Paranormal 

healing and hypertension. British 

Medical Journal.; 296: 1491–1494. 

blood pressure 

readings 
75 t = .698 

0.08

1 

0.08

1 

Krucoff, MW. et al. (2005) Music, 

imagery, touch and prayer as adjuncts to 

major adverse 

cardiac events or 

74

8 
not sig 

0.00

0 

0.00

0 
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interventional cardiac care: The 

monitoring and actualisation of noetic 

trainings (mantra) ii randomised study. 

The Lancet.;  366(9481): 211–217. 

readmission to 

hospital 

Tsubono, K., Thomlinson, P., & Shealy, 

N. (2009) The effects of distant healing 

performed by a spiritual healer on 

chronic pain: A randomised controlled 

trial. Alternative Therapies.; 15(3): 30–

34. 

pain VAS pre 

post 
16 f=4.322 

0.49

9 

0.54

8 

Shore, AG.(2004) Long term effects of 

energetic healing on symptoms of 

psychological depression and self-

perceived stress. Alternative Therapies.; 

10(3): 42–48. 

BDI score 32 t=-3.01 
0.48

1 

0.52

4 

Sundblom, DM., Haikonen, S., Niemi-

Pynttari, J., & Tigerstedt, I. (1994) Effect 

of spiritual healing on chronic idiopathic 

pain: A medical and psychological study. 

The Clinical Journal of Pain.; 10(4): 

296–302. 

pain VAS post 

treatment 
24 not sig 

0.00

0 

0.00

0 

Vannemreddy, P., Bryan, K., & Nanda, 

A. (2009) Influence of prayer and prayer 

habits in outcome in patients with severe 

head injury. American Journal of 

Hospice and Palliative Medicine.; 26(4): 

264–269. 

 mortality 26 
chi sq = 

4.88 

0.95

7 

2.99

6 

Aviles, JM., Whelan, SE., Hernke, DA., 

Brent, AW., Kenny, KE., O’Fallon, M., 

& Kopecky, SL. (2001) Intercessory 

prayer and cardiovascular disease 

progression in a coronary care unit 

CV disease 

progression 

76

2 
or =.83 

0.00

0 

0.00

0 
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population: A randomized controlled 

trial. Mayo Clinic Proceedings.; 76(12): 

1192–1198. 

Bowden, D., Goddard, L., & Gruzelier, J. 

(2011) A randomized controlled single-

blind trial of the efficacy of Reiki at 

benefitting mood and well-being. 

Evidence Based Complementary and 

Alternative Medicine.; Article 

ID 381862, doi:10.1155/2011/381862. 

DASS score  20 t = .219 
0.04

9 

0.04

9 

Bowden, D., Goddard, L., & Gruzelier, J. 

(2010) A randomised controlled single-

blind trial of the effects of Reiki and 

positive imagery on well-being and 

salivary cortisol. Brain Research 

Bulletin.; 81(1): 66–72. 

ISQ mean total 

illness score 
30 t = .974 

0.17

5 

0.17

7 

Assefi, N., Bogart, A., Goldberg, J., & 

Buchwald D. (2008) Reiki for the 

treatment of fibromyalgia: A randomized 

controlled trial. The Journal of 

Alternative and Complementary 

Medicine.; 14(9): 1115–1122. 

pain VAS post 

treatment 
47 not sig 

0.00

0 

0.00

0 

Larden, CN., Palmer, L., & Janssen, P. 

(2004) Efficacy of therapeutic touch in 

treating pregnant inpatients who have a 

chemical dependency. Journal of Holistic 

Nursing.; 22(4): 320–332. 

STAI-X scores 

after 3 days of 

treatment 

30 
F (2,42)= 

3.96 

0.00

0 

0.00

0 

Dennison, B. ( 2004) Touch the pain 

away: New research on therapeutic touch 

and persons with fibromyalgia syndrome. 

Holistic Nursing Practice.; 8(3): 142–

Pain VAS 15 not sig 
0.00

0 

0.00

0 



 

Charmaine Marie Sonnex - June 2017   317 

151. 

Turner, JG., Clark, AJ., Gauthier, DK., & 

Williams, M. (1998) The effect of 

therapeutic touch on pain and anxiety in 

burn patients. Journal of Advanced 

Nursing.; 28(1): 10–20. 

Mcgill Pain Q 

post treatment 
99 

1 tailed t 

test 

p=.064 

0.14

6 

0.14

7 

Hawranik, P., Johnston, P., & Deatrich, 

J. ( 2008)Therapeutic touch and agitation 

in individuals with Alzheimer’s disease. 

Western Journal of Nursing Research.; 

30(4): 417–434. 

verbally agitated 

behaviour 
51 x2=1.37 

0.19

2 

0.19

4 

Zare, Z., Shahsavari, H., & Moeini, M. 

(2009) Effects of therapeutic touch on 

the vital signs of patients before coronary 

artery bypass graft surgery. Iranian 

Journal of Nursing and Midwifery.; 

15(1): 32–37. 

mean pulse rate 44 
ANOVA 

p=.043 

0.30

4 

0.31

4 

Engle, VF., & Graney,  MJ. (2000) 

Biobehavioural effects of therapeutic 

touch. Journal of Nursing Scholarship.; 

32(3): 287–293. 

total pulse 

amplitude 
11 

p = .999 

for 

interventio

n 

0.00

0 

0.00

0 

Smith-Frank, L., Frank, JL., March, D., 

Makari-Judson, G., Barham, RB., 

Mertens, WC. (2007) Does therapeutic 

touch ease the discomfort or distress in 

patients undergoing stereotactic core 

breast biopsy? A randomized clinical 

trial. Pain Medicine.; 8(5): 419–424. 

VAS pain score 82 

t test 2 

tailed 

p=.95 

0.00

0 

0.00

0 

Ireland, M.  (1998) Therapeutic touch 

with HIV infected children: A pilot 

A state anxiety 

score pre post 
10 F = 1.067 

0.18

5 

0.18

7 
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study. Journal of the Association of 

Nurses in Aids Care.; 9(4): 68–77. 

(exp.) 

McCormack, GL.  (2009) Using non-

contact therapeutic touch to manage 

post-surgical pain in the elderly. 

Occupational Therapy International.; 

16(1): 44–56. 

memorial pain 

scale scores 
90 x2=10.40 

0.34

0 

0.35

4 

Olson, M., Sneed, N., Lavia, M., Virelle, 

G., Bonadonna, R., & Michel, Y. (1997) 

Stress induced immunosuppression and 

therapeutic touch. Alternative Therapies.; 

3(2): 68–74. 

CD25 20 not sig 
0.00

0 

0.00

0 

Harris, WS., Gowda, M., Kolb, JW., 

Strychacz, CP., Vacek, JL., Jones, PG., 

Forker, A., O’Keefe, JH., Mccallister, 

BD.  (1999) A randomized, controlled 

trial of the effects of remote intercessory 

prayer in outcomes in patients admitted 

to the coronary care unit. Archives of 

Internal Medicine.; 159(19): 2273–2278. 

MAHI-CCU 

score 

99

0 
t = 19.83 

0.53

3 

0.59

3 

Gordon, A., Merenstein, J., D’Amico, F., 

& Hodges, D. (1998) The effects of 

therapeutic touch on patients with 

osteoarthritis of the knee. The Journal of 

Family Practice.; 47(4): 271–277. 

Pain 17 t = 12.27 
0.94

8 

0.96

5 

Peck, SD. (1998) The efficacy of 

therapeutic touch for improving 

functional ability in elders with 

degenerative arthritis. Nursing Science 

Quarterly.; 11(3): 123–132. 

Aim2 mobility 

score 
82 

f (1,1)= 

4.07 

0.21

7 

0.22

0 
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Le Gallez, P., Dimmock, S., & Bird, HA. 

(2000) Spiritual healing as adjunct 

therapy of rheumatoid arthritis. British 

Journal of Nursing.; 9(11): 395–700. 

summated 

change score 
29 not sig  

0.00

0 

0.00

0 

Dixon, M. (1998) Does ’healing’ benefit 

patients with chronic symptoms? A 

quasi-randomized trial in general 

practice. Journal of The Royal Society of 

Medicine.; 91: 183–188. 

symptom score 

post treatment 
51 T=437.5 

0.24

4 

0.24

9 

Lin, YS. & Taylor,  AG. (1998) Effects 

of therapeutic touch in reducing pain and 

anxiety in an elderly population. 

Integrative Medicine.; 1(4): 152–162. 

pain intensity 90 

kruskall 

wallis 

p=.001 

0.92

0 

1.58

9 

Hagemaster J. Use of therapeutic touch 

in treatment of drug addictions. Holistic 

Nursing Practice. 2000; 14(30): 14–20. 

BI depressions 

scale 
10 F= 4.03 

0.55

6 

0.62

7 

Olson, M., Sneed, N., Bonadonna, R., 

Ratliff, J., & Dias, J. (1992) Therapeutic 

touch and post Hurricane Hugo stress. 

Journal of Holistic Nursing.; 10(2): 120–

136. 

state anxiety 

VAS 
23 

F = 8.52 

for 

'session' 

0.52

0 

0.57

6 

Samarel, N., Fawcett, J., Davis, MM., & 

Ryan, F.  (1998) Effects of dialogue and 

therapeutic touch on preoperative and 

postoperative experiences of breast 

cancer surgery: An exploratory study. 

Oncology Nursing Forum.; 25(8), 1369–

1376. 

STAI score 31 F = 8.15 
0.47

5 

0.51

7 

  STAI score 31 
postop not 

sig  

0.00

0 

0.00

0 
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Radin, DI., Machado, FR., &  Zangari, 

W. (2000) Effects of distant healing 

intention through time and space: Two 

exploratory studies. Subtle Energies and 

Energy Medicine; 11(3): 207–239. 

Breathing rate 15 
r stat 

given 

0.49

6 

0.54

3 

  Breathing rate 21 r given 
0.47

0 

0.51

0 

Walker, SR., Tonigan, JS., Miller, WR., 

Comer, S., & Kahlich, L. (1997)  

Intercessory prayer in the treatment of 

alcohol abuse and dependence: A pilot 

investigation. Alternative Therapies.; 

3(6): 79–86. 

total monthly 

alcohol 

consumption 

40 
F (1,32)= 

1.52 

0.19

1 

0.19

3 

Conti, JM., Matthews, WJ., & Sireci, SC.  

(2003) Intercessory prayer, visualisation 

and expectancy for patients with severe 

illness implications for psychotherapy. 

Annals of American Psychotherapy.; l6: 

20–27. 

New 

Hospitalisations 

(Treatment 

condition) 

95 
Chi Sq .08 

2df 

0.02

9 

0.02

9 

Loveland Cook, CA., Guerrerio,JF., & 

Slater, VE. (2004) Healing touch and 

quality of life in women receiving 

radiation treatment for cancer: A 

randomized controlled trial. Alternative 

Therapies.; 10(3): 34–41. 

SF36 score 62 t=2.40 
0.29

4 

0.30

3 

Meehan, TC.  (1993) Therapeutic touch 

and postoperative pain: A rogerian 

research study. Nursing Science 

Quarterly.; 6(2): 69–77. 

pain VAS (Exp 

vs sham ) 
72 F = 5.22 

0.26

2 

0.26

8 

Krieger, D.  (1972) The response of 

invivo haemoglobin to an active therapy 

Hemoglobin 

levels 
28 t=3.33 

0.53

9 

0.60

3 
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by direct laying on of hands. Human 

Dimensions.; 1: 12–15. 

Joyce, CRB., & Welldon, RMC.  (1965) 

The objective efficacy of prayer: A 

double blind clinical trial. Journal of 

Chronic Diseases; 18(4): 637–677. 

 Clinical state 10  n/s 
0.00

0 

0.00

0 

Giasson, M., & Bouchard, L. (1998) 

Effect of therapeutic touch on the well-

being of persons with terminal cancer. 

Journal of Holistic Nursing; 16(3): 383–

398. 

Wellbeing score 20 t= -3.73 
0.66

0 

0.80

3 

 

 

 

 

Non-Whole Human Studies 

Study 

Main 

outcome 

measure N Stats r r' 

Braud, W. (2003). Mentally protecting 

red blood cells at a distance. Distant 

mental influence. Charlottesville, VA: 

Hampton Roads Publishing Company, 

Inc.  

haemolysis 

(protect vs 

control) 

32 F=0.461 
0.12

3 

0.12

4 

Rubik, B., Brooks, A., & Schwartz, G. 

(2006). In vitro effect of Reiki 

treatment on bacterial cultures: Role of 

experimental context and practitioner 

well-being. The Journal of Alternative 

and Complementary Medicine, 12(1), 

7-13.  

Bacteria count  70 
X₂ (1) = 

15.51 

0.47

0 

0.51

0 



Extending the non-contact healing paradigm to explore distant mental interaction effects of pagan 

healing spells 

322  Charmaine Marie Sonnex - June 2017 

Bengston, W., & Krinsley, D. (2000). 

The effect of the "laying on of hands" 

on transplanted breast cancer in mice. 

Journal of Scientific Exploration, 

14(3), 353-364.  

 Mortality 59 

chi sq 

overall 

gives 3.23 

0.42

1 

0.51

0 

Snell, F., & Van Der Sude, P. C. 

(1995). The effect of paranormal 

healing on tumour growth. Journal of 

Scientific Exploration, 9(2), 209-221. 

mean tumour 

weight control 

vs 

experimental 

conditions 

15 
MW_U= 

25 

0.00

0 

0.00

0 

  

mean tumour 

weight control 

vs 

experimental 

conditions 

42 
MW_U=17

.5 

0.00

0 

0.00

0 

  
mean survival 

time 
12 t=.01  

0.00

1 

0.00

1 

Bunnell, T. (1999). The effect of 
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