Introduction


Prayer is debatably the oldest form of medicine. Up to the Renaissance in Western Europe and still today in certain parts of the world, prayer and other forms of distant intentionality are and was the main curative tool. The emergence of the science as a cognition process has gradually expunged itself of all elements of subjectivity, and with it personality. A completely mechanistic approach to the world has replaced a completely animist point of view. Some remnants of times passed can be found in the amazingly persistent use of prayer. King and Bushwick (1994)
 noted:

“Patients expressed a desire for physician involvement in spiritual issues. Forty-eight percent said that they would like their physician to pray with them […], and 42% expressed the opinion that physicians should ask their patients about faith-healing experiences.”


It s interesting to note that few studies have tried to measure or isolate the effect of intercessory prayer
 on health. Most studies have concentrated on the effect of prayer on the self, or on the influence of the much wider concept of religion on health. 


The few studies that have tried to ascertain the value of prayer of intercessory prayer have found conflicting results. Although it is often said that more than 150 studies have “demonstrated the effect of prayer”, the evidence remains unconvincing. Larry Dossey compiles the majority of those by type of intercession and subject
 and shows most to have produced positive effects – understand the desired effect. However, several were unpublished dissertations, and a large proportion were published in journals of parapsychology. Very few made it to medical journals of any kind.


Assessment of the effect of prayer on health recovery after a health shock would therefore need more empirical data. More and better studies are essential to understanding what many too hastily accept or deny. New studies should rely on the failures and successes of earlier studies to ameliorate investigation into the matter. They should also take into account the specificity of the treatment to be tested. Several conventional rules of epidemiology must be adapted to the concept and much imagination must be displayed to come up with specific solutions to the problem of analyzing the effect of prayer as healing agent. 

Review of Literature

Methods

Research of relevant materials was performed first by searching through Medline for all years for titles containing the word “prayer”. Articles relating to prayer as healing and to humans were retained. A systematic review of the bibliographies of those articles, especially the most recent, resulted in more finds. Finally, a query through the Internet search engine Google
 yielded relevant results. 


Most articles did not relate to intercessory prayer as healing tool and were only of use for further search through bibliographies. Were kept for direct review only articles published after 1985 concerned with the effect of intercessory prayer on the health of humans. An article reviewing two oft-cited studies of the 1960’s was also included in the general review. Excluding previous, seven articles were retained for review and analysis: three concerning the effect on physiological health, two on psychological health, and two articles on the theory of prayer and healing.

Early Papers


Two studies published in the sixties attempted to measure the effect of intercessory prayer on health with reasonable statistical methods. Rosner (1975) has reviewed both Joyce and Weldon’s and Collipp’s (1969) attempts (1965) at isolating a significant effect. 


Joyce and Weldon’s attempted to test the effect of prayer on “chronic stationary or progressively deteriorating psychological or rheumatic diseases”
. Due to logistic problems, the pairing process became ineffective. The authors did not find a significant effect of prayer.


The Collipp study was conducted on 18 adolescents with various types of leukemia. Prayers were performed daily for 10 of those patients, while the other eight received no prayer from the prayer group. The outcome measured in this study was time to death. “The observation that after 15 months of prayer seven children in the prayer group were still alive whereas only two of the control group were is said by the author to represent a difference in survival at the 90% level of significance”. 


Rosner however points out several problems that seriously compromise the study: the type of leukemia was not taken into account nor was the age of the patients, a very significant factor in leukemia survival
. Also, the exclusion of one of the controls from the study results on account of “unusually long survival” by the author is not justified. On observing both of these studies, Rosner concluded that “A precise scientific, statistically sound study of the efficacy of prayer has yet to be reported”
.

Physiological Healing

The Byrd study (1988)

One of the most oft-cited articles in articles dealing with the effect of prayer on health is that of Byrd (Positive Therapeutic Effects of Intercessory Prayer in a Coronary Care Unit Population). The significant positive results the author finds with regards to the effect of prayer have encouraged a “revival” in this particular area of interest. 


The Byrd study attempted to isolate an effect of prayer on the course of disease (or recovery) in a Coronary Care Unit population. 393 patients agreed to participate and were randomly assigned to the treatment or control groups. Neither medical staff nor patients were aware of the assignment. Patients in the treatment group were prayed for daily by volunteers from Protestant and Catholic congregations. These intercessors were asked to “pray daily for a rapid recovery and for prevention of complications and death”
. The outcomes of interest were the occurrence (or lack thereof) of several medical complications common among heart patients, as well as a general “score” pertaining to the course of disease; that score could be “good”, “intermediate” or “bad”, depending on an improvement of the condition, stable condition or worsening condition of the patient, all in relation to whatever status the patient was in at entry. 

The treatment group was found to have significantly fewer occurrences of six out of 29 possible complications, as well as a significantly better overall score for progression of disease. 


Many issues concerning the validity of these results must be addressed, some noted by Byrd himself. First, prayer destined to the control group – either by self or friends and relatives – is unaccounted for. Thus, the comparison, as Byrd puts it himself, is one between a group where everyone is prayed for and one where some are prayed for
. Second, no follow-up interviews were made with patients to inquire about beliefs, prayer they knew they had received from other sources, their opinion of assignment to one group or the other, or personal beliefs in general. All such parameters might have contributed to different average profiles between the control group and the treatment group. 


In addition to those issues are some of greater importance that the author does not explore. First, as Posner (1990) points out, “The mean age of the [treatment] patients was two years younger than that of the control patients, a difference deemed statistically different”
. Also, no attempt was made by Byrd to control for the likely correlation between the six categories for which outcome favored the treatment group. If several outcomes are correlated – Posner suggests they are – then, a significant P-value for several outcomes might very well represent one statistically significant P-Value for a sub-group of conditions, while other sub-groups, also correlated, were not. If only one of five or 10 such subgroups shows a significant difference, one could argue that the global result is not clinically significant.


Both Byrd and Posner overlook other issues. First, the overall score measured to assess the progress of disease poses a problem. Such an aggregation of data can create artificial effects. The existence of only three categories might hide some intra-category variations. The reduction a complex of ailments such as those measured in this study should hardly be reduced to a trichotomous measure. The usefulness of such a measurement is doubtable. 

Also, the only yardstick by which groups are assessed prior to treatment is the Killip’s classification. No attempts are made to control for relevant factors. Beyond Posner’s mention of age, other factors such as smoking, history of cardiac problems in relatives (or other genetic predispositions) or level of psychological distress might very well have been unevenly distributed between the two groups. If randomization is a necessary and usually sufficient step to insure non-differential assignment, a proper study should still investigate possible imbalances along the lines of potential co-factors.

Targ, Sicher, Moore and Smith (1998)
.


Although this article does not pertain to prayer per se but rather to the more general concept of distant healing, it is important for the considerable improvements of design on the Byrd study. The authors attempt to measure a significant effect of distant healing on disease progression and CD4+ levels among a population of 40 AIDS infected individuals (they also measure psychological wellbeing; only the physiological part is of relevance here). Improved disease progression would translate for the purpose of the trial into fewer and less severe AIDS-defining illnesses. The subjects were pair-matched by age, CD4+ count and number of AIDS defining illnesses. The subjects were randomly assigned to a control group and a treatment group that was subject to individual distant healing by 10 different healers, an hour each day, for a period of six months. Healers represented several backgrounds and used different methods; all healers were required to have a minimum of five years experience in distant healing. The final results showed a significant advantage for the treatment group with regards to disease progression (fewer hospitalizations and fewer doctor visits), and no significant difference for CD4+ counts
. 


The authors observe two failings of the assignment of patients in the two groups. All five smokers and all four “minorities” wound up in the control group
. Though post facto analysis “found no effects of the baseline differences in smoking”
, the imbalance in distribution is still troublesome, as is the “near-significant” minority factor. Such mishaps might have been prevented by drawing a larger pool of patients for experimentation. A larger population would ensure the presence of smokers and minorities in both the control and treatment group; as well as strengthen eventual correlations.


The carrying out of the study is generally sound. The statistical analysis takes into account the likely correlation of observed outcomes. Patients were asked during and after the experiment to try and guess their assignation to one group or the other; a match unnaturally close to the true assignments would support a purely placebo explanation. The distribution was not significantly abnormal. 


The main fault of the study lies not in its carrying out, but rather in the choice of condition on which to establish beyond reasonable doubt an effect of distant healing. A properly designed study should take into account important determinants of the evolution of the condition. In the case of AIDS, a complex and not perfectly known etiology complicates the controlling process. The authors did pair-match for age, CD4+ count and number of AIDS defining diseases, but they could not control for factors not known to be associated with the development of AIDS. 

The authors seem to acknowledge this by remaining very cautious as to the validity of the study. They recognize that “combinations of baseline variables or differences in some unmeasured variable may have influenced outcomes”
. They also recognize, as Byrd did in his study
, that the putative underlying mechanisms by which healing occurred are unknown. Byrd was, however, much convinced not only of the validity of his results, but also about the realm through which the influence was exerted: “How God acted in this situation is unknown”
 constitutes a claims of divine intervention and precludes unobserved heterogeneity of cofactors or non-divine means of transmission.

Harris et al. 
(1999)


The authors set out to replicate Byrd’s results. A total of 990 CCU patients randomly assigned to the control and treatment group. Intercessors from various Christian denominations were asked to direct prayer “daily for the next 28 days for a speedy recovery with no complications”
. The medical staff performing the evaluations was blinded, while the patients were uninformed. Information was collected from 24 hours after admission to the CCU until discharge (or death). The outcome of interest was “general improvement”. For the purpose of the study, a new synthetic measure (MAHI-CCU) was developed ad hoc to “grade” the disease progression. The scores associated with clinically significant events were tabulated after discharge or death of the patient. The scoring system used by Byrd was also compiled
.


The study showed a significant advantage for the prayer group with regards to the MAHI-CCU index
, with no significant differences for particular conditions. There were no significant differences between the treatment and control groups for duration for the Byrd index or the duration of stay in the CCU. 


The authors offer several possible explanations for the observed absence of effect as measured by Byrd’s index First, they point out that “in Byrd’s study, the intercessors were given a considerable amount of information about the patients […] and they prayed only until the patient left the unit” 
. Second, they propose that a true but smaller effect might very well have been detected by a continuous variable (MAHI-CCU), but not by a categorical variable (Byrd’s index). 


Concerning methodological issues, the authors readily acknowledge that they have not addressed the problem of the “pure sample” and that they were most likely observing the effect of supplementary prayer on health. 


Strong critiques were voiced subsequently to the publication of the Harris article, the most important ones concerning the statistical manipulations and calculations. First, it was pointed out that in the absence of any effect, there would have been a one in three chance of observing one significant difference in 37 comparisons (34 particular conditions, MAHI-CCU, Byrd and length of stay)
. More importantly even, It is quite likely that some mishandling of measurements occurred, thus artificially creating the difference between the treatment and control groups with regards to MAHI-CCU
. And even if the treatment group had better scores, the measure does not inevitably mean better health. 


The study also has some design flaws, much like those of Byrd’s. The patients were not controlled for age or other relevant determinants of hearth disease. The attempt to summarize disease outcome with a single measure is a good objective, and a continuous variable constitutes an improvement on the Byrd index. But the relative complexity of the disease prevents any thorough control of confounding factors. Worse, in this case, no interviews were even attempted to take into account some potential asymmetry for such imminently important factors as smoking, weight or genetic factors. It is quite possible that unobserved heterogeneity between the trial groups accounts for more than the alleged effect, if effect at all there was. 


An interesting characteristic of the Harris study lies in the total unawareness of both patients and staff; neither knew that the study was taking place. The unorthodox procedure of allowing experiments to be pursued on human subjects without their consent was allowed on the basis of “no possible harm”. The purpose is of course to eliminate the potential psychological and placebo effects. Despite the ethical question the implementation of such a strategy raises, it is nonetheless correct. Since channels through which the treatment operates are unknown, and since the “trial was designed to explore not a mechanism but a phenomenon”
, such an approach is technically the right one. The claim by the authors that this was not a study to investigate mechanisms should however not be taken to mean that the authors have no views on the way treatment works. The authors indicated the different calendar of treatment compared to the Byrd study and indicated that 28 days for all cases might have a different effect than treatment all through the stay in the CCU ward; this clearly shows that they expect a dose response relationship to be present, and that more treatment will have more effect. The claim that asymmetrical knowledge of the treatment group’s identity and medical conditions by intercessors might have contributed to the divergence of results with the Byrd study also constitutes a foray into the problem of channels. 

Psychological healing

O’Laoire


The author sought to find out if intercessory prayer, both directed and undirected
, could affect self-esteem, anxiety, depression and mood, as measured by standardized tests. 406 patients were randomly assigned into three groups: one control and two treatment. Patients in one of the treatment groups received directed prayer, while patients in the other treatment group received undirected prayer. Apart from the dichotomous aspect of prayer, agents were instructed to keep detailed records of the amount of prayer and were also given some guidelines concerning the act of prayer and the recommended context in which it was to be performed. The outcomes of interest were scores on various psychometric tests: STAI, CSEI, POMS, BDI and SRP
. 


The results indicated that “all 406 subjects improved significantly on all objective […] measures”
. “There were no significant differences, in any measure, between the experimental condition [both control groups] and the control condition”
. Also of interest is the fact that the amount of prayer received did not show significance
. 


O’Laoire’s approach represents a significant improvement on previous attempts to measure the effect of prayer on health. Rather than complex aggregate measures, standardized tests were used as outcome variable. No human intervention (and hence, judgement) is required to assess improvement and precise continuous values can be assigned to all patients. The only potential problem with such a measure lies in its non-linearity. Since both groups improved, if any difference existed before the study, the same average increase might not represent the same improvement; the marginal true improvement of condition required to increase the test score might not be the same on all the scale. The author only specifies that “the randomization process was effective”
. It is unclear if the possibility of occurrence of such a phenomenon was verified and excluded from the potential explanations as to the absence of observable effect of the treatment.

Walker et al.

The authors of this study attempted to “test whether intercessory prayer, when offered by volunteers in a prospective, randomized, double-blind fashion as an adjunct to standard treatment, can be associated with improved clinical outcome for individuals with problematic drinking”
. Individuals were selected among a specialized medical center population. A total of 40 patients were randomized into treatment and control group; data collected prior to the study seemed to suggest – but could not confirm – that dropouts were not different from patients. The authors considered four randomization to be of relevance: gender, alcohol addiction severity index and RBB
 score were not significantly different, while knowledge of outside prayer by the intercessors was strongly asymmetric (P<0.01). The treated group was prayed for daily for six months by self-proclaimed intercessors
 of Judeo-Christian background. The intercessors were given only the first name and study ID number only. Prayer was non-directive. Both groups received standard treatment. Also encompassed in the study was a group of patients undergoing regular treatment, unaware that a study was being conducted. They served as the baseline for effect measurement, since no placebo effect was possible in that group. The outcome variable was alcohol consumption after six months of treatment (controlled for alcohol consumption 90 days prior to the study). 


The primary analysis of results found no significant difference between the two groups. A secondary analysis, having controlled for impurities in the control group – outside prayer by friends or relatives as assessed by post-study interviews – showed as well no significant difference between the two groups, or the outside group. An interesting find of the study is the fact that individuals who were aware prior to assessment of their base level of alcohol consumption that they were prayed for had a worse outcome than those who did not know prior to assessment. 


The authors identify certain limitations to the study. The small sample size increases the risk of Type II error, and there was a stronger tendency for patients in the non-treatment group to drop out of the study
. They also postulate that “previously reported effects do not withstand more rigorous methodological scrutiny”
. They also speculate about the cause of a 

The negative correlation between precedence of awareness and outcome seems to indicate a rapid placebo effect. If an immediate placebo effect were presumed, learning of the study before assessment would cause alcohol consumption to drop prior to assessment, while the same decrease would happen after assessment with communication of the protocol in other individuals. This would create a distortion like that observed by the authors of this study. Any direct effect of the treatment rather than of its mere perception would be the same for all treated group, regardless of the moment at which they learned of it, since treatment for the whole group started at the same time for all. 

Theory of Healing

Levin (1996)


Levin’s article provides a framework for comparing theories of intercessory healing. Four types of channels are described as potential conveyers of the effect of intercessory healing. They correspond to the cross product of two dichotomies: local and non-local, as well as natural and supernatural.

Local natural channels are those which are most readily identifiable and explainable. The local essence lies in the physically (i.e. the natural universe) bound relationship between the intercessor and the individual. Natural local phenomenon can take the form of the positive effects on the psyche of a prayer support group or the comfort of a stable social network like a congregation. It is not impossible to extend the concept of this local natural model to communicational capabilities of the human brain that go beyond usual perception. Such a model could serve to explain the effect of intercessory prayer when patients are consciously unaware of the prayer addressed to them. A sub-conscious or supra-conscious level might be able to perceive the intended prayer and thus trigger a physiological response. 


Levin illustrates the non-local natural channels by postulating that they may “[result] from an empathic connection between the healer and healee”
. Some unknown properties of the physical universe might very well not be bound by locality; Levin cites some workings of quantum mechanics that can not be explained without simultaneity of occurrence of separate events as example of a supra-local phenomenon. 


The essence of the supernatural is the existence of a reality other than the physical universe that can relate to this universe. The non-local supernatural channels encompass every possible mechanism that emanates from outside the natural universe and is not inherent to the self. Almost all theistic explanations fall in this category. 


The categorization put forth by Levin is useful enough to take into account most postulated types of explanations of the mechanism by which prayer could affect an individual. He however fails to make an interesting case for the supernatural non-local explanation. 

It would be plausible to postulate that communication between the intercessor and the patient transcends the natural universe. In fact, the relation between the intercessor and the patient could be other than communicative; it could be one of punctual communion in the transcendent space or even of identity, meaning that the intercessor and the patient, and presumably many more entities, are part of one whole in such space. Thus, the realm is supernatural; yet, the locus of action is local. 

Targ and Thompson (1997)


In their written debate, the authors expose their arguments for and against research on the effect of prayer on health. Thompson identifies four problems: three technical and one ethical. First, he underlines the difficulties inherent in identifying a sufficiently homogeneous to allow comparability. Second, he brings up the question of dose-response. Prayer is not easy to assess in quantity or quality. Third, He points to the near impossibility of a pure control group. Finally, he cites the most important obstacle to such an undertaking: “to whit – when someone sets out to test the power of supplicative prayer, one is testing God”
. 


These issues are all of relevance and a proper study design should strive to achieve a high degree of homogeneity, as well as control for outside prayer. The fourth point brought up by Thompson constitutes more of an confession than an objection. By postulating that testing prayer is testing God, he specifically locates the effect of prayer in the supra-natural non-local channel class of Levin’s categorization. If prayer acts through local natural, non-local natural or supra-natural local channels, no deity or divinity is involved. Thus, the strongest of Thompson’s caveats is the third, which poses the question of dose response. To properly assess the effect of prayer, one would need to take into account the special nature of the treatment and therefore the possibility of a threshold rather than a purely dose response relationship, even if such threshold were to be infinitesimal.


Targ’s argument for the study of the effects of prayer sidesteps most of the technical problems by arguing that “it is not necessary […] to understand what is happening inside the black box”
. She also approaches the problem from a wider angle by posing that it is the healthcare provider’s duty to “investigate claims that mental intentions themselves – whether in the form of prayer, energy healing, rituals. Or visualization – do in fact impact health”
, even if many logistic difficulties exist.

Epidemiology

The main faults of the studies pertaining to the effect of prayer on health recovery, and therefore the main improvements to be put forth in a new study design can best be studies through the Causal Criteria described by Hill (1965)
. 

1. Strength
A problem common to Targ et al. (1998) and Walker et al. (1997) is the small size of the study population. Both studies attempted to measure significant effects with samples of roughly 40 individuals, or 20 each for control and treatment groups. In the case of Targ, the very nature of the disease might very well have prevented recruitment of a very large number of subjects. In the case of Walker, more subjects could have been included from the outside group to increase the power of the study (reduce the probability of type II error) by having an equal number of individuals in each group. The O’Laoire study succeeded in randomizing patients into three such groups, even though the purpose of the design was different. Ideally, a study attempting to measure the effect of prayer on health recovery should be designed with population size in mind. The choice of a rare medical condition is ill-advised. 


Also related to issues of power, it would be wise to select as object of study a condition with a very narrow range of outcomes. Greater variability only decreases the power of the study. A narrower range of outcomes would allow for easier detection of a true effect of treatment.


A final element of study design should be planned to ensure the strength of the relationship. As mentioned by Thompson, a pure sample is almost impossible to obtain. Thus, if it is known that all of the treatment group was prayed for, it is not always known what proportion or what individuals in the control group were “corrupted” by outside prayer. If the O’Laoire study noted differences in religious profiles and attitudes prior to the study, only the Walker study actually estimated the amount of outside prayer received by controls. Estimating the level of such misclassification is essential to increase the strength of the relationship between treatment and outcome. 

2. Consistency
Aside from the Harris study, very few attempts have been made to reproduce results of a previous study. Continuation along the lines already laid by previous experiments could greatly precipitate either confirmation or rejection of particular sets of hypothesis. Thus, a clear confinement of studies to the realm of either psychological or physiological studies would benefit tenants of both. More is in this case truly less, as demonstration or failure of one would be accomplished while encountering very similar logistic problems. The concentration of efforts on one particular area might also lead to greater overall power through meta-analysis.

3. Specificity
The nature of the causal agent poses particular challenges to the standard epidemiological methods. The specificity criteria’s relevance is debatable. If the locus of action of the treatment is local, then, a certain degree of specificity might apply: psychological ailments or other conditions closely linked to the state of the psyche might be more sensitive to effect by prayer. If the channels are non-local, Levin’s hypothesized quantum effects might be more readily observed in very large populations afflicted with diseases that touch the entire body rather than a specific system, as all cells of the body would respond in the same way to the non-local stimulus. 

4. Temporality
Some authors (Dossey
) have speculated about a possible effect of prayer that would transcend not only space but also time. Beyond the veracity of that assertion, an effect of that nature could not be proven by scientific methods. The discarding of the consideration does not however rule out the possibility but constitutes only a matter of pragmatism. 

5. Biologic Gradient
As mentioned earlier, this criteria poses problems as well for the causality associated with prayer. Again, the locus of action dictates the approach to be privileged regarding the criteria. If prayer is by essence local, a gradient might very well exist and be positively correlated with the effect of the treatment. If the locus is non-local, a case for a threshold might be made; and it might, as was pointed out previously, be equal to the positive limit towards zero. 

6. Plausibility


Amazingly enough, despite the generally poor reception of the idea in the medical community, lack of plausibility does not constitute a major problem. The effect of regular religious attendance on health, both physical and psychological, is well documented. Positive effects of prayer on the self have also been shown, noticeably in O’Laoire, where all prayers showed significant increases in all measures of psychological wellbeing. It is also generally accepted than psychological health can greatly affect physiological wellbeing. The plausibility issues are linked much more to things parapsychological than medical. The problem lies much more with the medium than with the message.

7. Coherence
Apart from some studies with non-human subjects reported by Dossey
, there is not much of a corpus of verified or accepted theories concerning prayer. The same arguments concerning plausibility could be reiterated with regards to coherence. Neither much coherent nor contradicting evidence exists. 

8. Experimental Evidence

As cited above, Dossey
 cites precisely 50 studies of distant intentionality on non-human subjects. Those include enzymes, fungi, bacteria, cells, plants and mice. Of those, 31 showed significant advantages for the treatment groups. The majority of reliable studies of human are presented in this paper. Any further study would have to take into account the ventures already attempted. The lack of a strong empirical base on which to build should not prevent exploration of the matter.

9. Analogy
The exploration of the effect of prayer on health recovery would most likely benefit from a historical inquiry into the methods used for various kinds of scientific research prior to paradigmatic shifts. Any effect of prayer is most likely to be channeled through means unknown to mainstream theories, and previous “scientific revolutions” should constitute a modus operandi for any scission with “mainstream science”. 

Study Design

Many lessons can be derived from attempts to isolate the effect of prayer on health recovery. Improvements in study design for future attempts should take into account the cumulative experience founded in the successes and failings of precursors. The most significant improvement to be made to study design pertains to the selection of the medical condition to be “treated”.


Firstly, the condition should be common to ensure ample availability of potential subjects. A larger pool of subjects would allow for effective randomization or thorough pairing of subjects. Secondly, the condition should not be life threatening. If psychological wellbeing can affect the physiology, so can acute distress. A common and benign condition would minimize the impact of psychological factors other than prayer related. Another advantage of the benignity of the condition is the decreased corruption of the control group, as external prayer is much more likely if the patient is in critical condition. Thirdly, the condition should be of known etiology. A disease whose course of progression is uncertain or whose causal factors are not all known prevent proper controlling or reckoning of potential confounders. Thus, AIDS (Targ), most types of cancers (Collipp) or general hearth problems (Byrd, and Harris) were ill-advised choices. Finally, the medical condition should allow for a precise measurement system. Time until death, as in Collipp’s study, is a robust measurement” very little uncertainty and very few chances of relapse. This would imply that the outcome of choice would be duration of life. This has the obvious drawback of not having a specific starting point in time apart from the arbitrary start of the study. Duration as outcome – or more generally time until recovery – poses certain problems but is still an interesting avenue to explore. Ideally, both the starting point and the endpoint should be easily definable and identifiable. A standardized test score, such as in the O’Laoire study, or CD4+ count like in Targ, also represent possibilities for precise outcomes. Vague aggregate measures like Byrd’s index are poor choices. 


Some recommendations are related to the potential loci of action of prayer. Since non-local channels are not space dependent and local channels are, it would make sense to minimize the physical distance between the subjects and the intercessors. Although this would not affect prayer if it were non-local in essence, it would greatly improve the channeling if the essence happens to be local. Also along the same lines, if prayer is non-local supernatural and theistic, the effect might depend on the nature of the prayer. If a theistic being responds to only one type of prayer, that especially addressed to itself and observing its conditions, then all other types of prayers would fail. It would therefore be wise to select a prayer of denominational type rather than an “ecumenical” kind. Finally, natural channels, both local and non-local, would probably work best to carry out a non-directed prayer rather than directed. Coding and decoding by intercessor and subject might prevent adequate transmission of information between intercessor and subject. Non-directed prayer should therefore be used in new studies. 

Conclusion


Most studies of the effect of prayer on health recovery have been imperfectly designed. Few theories or biological explanations have been put forth to explain positive results and very little follow up has been done to reproduce such results. The wide variety of approaches has prevented any normalization of procedure for the conduct of such studies, at least on humans. Rather than rushing to find a positive result by cranking the regression machine, more thought should be given to plausibility and channels. The effect of prayer, if any, should be isolated ex ante rather than deduced ex post. There is no haste to demonstrate the value of the treatment for all illnesses. The fact that several studies concentrated on complex and relatively unexplained (etiologically) diseases might very well be due to the absence of proper treatment for such ailments. Prayer is seen as a last result cure rather than a tool among many to facilitate healing. Trying to find the effect of an unknown remedy by using it on an unknown illness makes very little sense. The nature of prayer certainly does not preclude effect on the ordinary; studies should not be observing the extraordinary. 


Beyond logistic problems concerning the proper scientific examination of the effect of prayer, many individual, social and theological issues must be dealt with. First, as in all good science, the observer should strive for objectivity. The very nature of this subject renders the exercise quite difficult to several. Second, many would object to what they see at the most as blasphemous or at least disrespectful. Much care and attention must be given not to offend and much time must be spent to clarify objectives, presumptions, hypothesis, results and conclusion, as the scientific process remains largely unknown to the vast majority of the population. Third, it is possible that, as Thompson pointed out, testing prayer constitutes a sin of wit. If a theistic entity refuses to let itself be uncovered, any true effect of prayer might very well follow rules not unlike those of the Heisenberg principle. Any attempt to measure it will alter its nature and make it disappear. The recommendations above presented therefore do not provide a solution but merely support a proper posing of the problem that remains to be investigated. 
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