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TM: Meditation or Sleep? ments of sleep during the meditation peri- 

od merely indicates that the subjects separations of 
R. R. Pagano et al. conducted their themselves are good judges of whether 

outstandlnfl study, "Sleep during transcendental they are asleep or awake during the medi- 
meditation" (Reports, 23 Jan., p. 308), tation period. 

resolution. with care; however, the authors unfortu- The important conclusion gained from 
nately chose to give an overall emphasis the study by Pagano et al. is that if re- 

W ith a to the report that tends to be quite mis- searchers are interested in studying leading. sleep, they can probably find much more 

esana/Irinkmann One of the main findings of their study, convenient settings, and that if they are  which was not sufficiently emphasized in interested in studying the "unique state 

Double Chamber, earlier research, is that during the actual of consciousness" produced by the TM practice of the transcendental meditation technique, they should confine them- 

.ti.ey.Xe even (TM) technique the subjects may experi- selves to those periods when subjects 
ence several "states of consciousness" report they are not sleeping. 
including electroencephalogram (EEG) ROBERT KEITH WALLACE 

sleep stages 1, 2, 3, and 4. In addition, Maharishi International University, distinct. 
the authors further document the fact Fairfield, Iowa 52556 
that the subjects' experiences during 
meditation as judged by both subjective References 

and objective measurements may 1. R. K. Wallace, Science 167, 1751(1970); 
- reports H. Benson, A. F. Wilson, Am. J. Physiol. 221, 

vary both from meditation to meditation 795 (1971); P. Levine, Proc. San Diego Biomed. 
  and from subject to subject. However, Symp. 15,237(1976); D. W. Orme-Johnson,Psy- 

chosom. Med. 35, 341 (1973); J.-P. Banquet, Elec- 
even though a subject may experience troencephalogr. Clin. Neurophysiol. 35, 143 
more than one state of consciousness, (1973); B. c. Glueck and c. F. Stroebel, Compr. Psychiatry 16, 303 (1975); R. Jevning, R. Smith, 
and in fact may fall asleep during the TM A. F. Wilson, M. Martin, J. clh. Res. 24, 1139 

(1976); R. Jevning, A. F. Wilson, E. VanderLaan, 
technique, this in no way alters the pre- S. Levine, in Proceedings of the Endocrine So- 
vious well-documented finding that at ciety. Abstracts (Endocrine Society, Bethesda, 

Md., 1975); D. W. Orme-Johnson, L. H. Domash, other times during the practice of this J. T. Farrow, Eds., Scientfflc Research on Tran- 

the subject may be scendental Meditation: collected Papers (Maha- 
Thin Layer Isoelectric Focusing technique experienc- rishi European Research Univ. Publications, 

'TLIEF is a new separation technique. ing a unique "wakeful hypometabolic Weggis, Switzerland, in press), vol. 1. 
offerii-ig numerous advantages over physiologic state." Considerable re- search has shown that such periods do Wallace agrees with two of the main 
conventional isoelectoc foCusing. 
These include simultaneous exist during TM and that they are charac- findings of our study. These findings are 
Separation of multiple samples w.th terized by a number of physiological (i) that during the practice of transcen- 
outstanding.resolufloim accurat and changes, including a lowering of breath dental meditation (TM) subjects may ex- 
simple pH determinations; and rate and oxygen copsumption and an perience several "states of con- 
d.s.tin.ct evaluation by paper prin.t.increase of alpha and theta wave activity sciousness" including sleep stages 1, 2, 
technique. 

lJsin.ga Desaga/Brinkn'iann ThE in which there appears to be a high de- 3, and 4; and (ii) that there may be con- 
Double Chamber offers the added gree of synchronous electroencephalo- siderable variability from meditation to 
advantage that plates as large as graph activity quite distinct from that of meditation and from meditator to medi- 
2Ox4Ocm can be utilized, and separa- EEG sleep stages (1). tator in the states of consciousness expe- 
tions can be run in tht 20cm or 40cm Individuals who start the TM tech- rienced. Since we feel these are impor- 
direction. 'The longer length permits 
separations even more distinct!) The nique are informed that they may experi- tant points which help more accurately 
Chamber also.ac.cepts two plates ence occasional periods of sleep if they portray what occurs during TM, we wish 
2Ox2Ocm, four plates 20x1 0cm, and up are tired before starting the meditation to thank Wallace for his candor in setting 
to eight plates 2OxScm.Multiple period. These periods of sleep are consid- the record straight. 
separationsm.ybe run simultaneously ered to be both necessary and useful to Wallace raises another important 
using van.ou.s.carrier materials and/o normalize any fatigue in the body, there- point. He argues that our results "in no 
buffer systems. 

The unique Desaga.Chamber by allowing the individual to maintain way alter the previous well-documented 
comes with plastic insulated aluminum mental alertness while the body goes into finding that at other times during the 
cooling bioc.1K four independent, a state of deep physical relaxation. The practice of this technique the subject 
removable electrode troughs with 
platinum electrodes.pa.s-purging port, extent to which subjects may fall asleep may be experiencing a unique 'wakeful 
and a transparent cover equipped with during experimental periods will of hypometabolic physiologic state.' "Wal- 
four safety switches. (Use of a fully- course vary considerably with many fac- lace is absolutely correct in the con- 
stabilized power.supply is recoin- tors, such as the overall health of the tention that our data do not refute the 
mended). For informative literature, individual, physical activity before the possibility that some part of the medita- 
write: Desaga Division,.Brinkmann experiment, the setting, and the type of tion period may be spent in a "unique 
.Instruments, Gantiag.e Road, equipment used. However, because of wakeful hypometabolic physiologic 
Westhury N.Y. 11590 the limited number of subjects used in state." 

the study by Pagano et al., no gener- Our data showed that the meditat- Desaga / alization can be made concerning how ors we studied spent an average of 40 

i...kniann frequently sleep occurs during the prac- percent of the meditation period asleep. .. . tice of TM. The fact that there was a high It is, of course, possible that at other 
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times during the meditation period a much more research needs to be done, Doomsday Expectations 
"unique wakeful hypometabolic physi- particularly comparing TM to other tech- 
ologic state" was present. We do, how- niques such as progressive relaxation, During the past 2 years I have been 
ever, question the use of the word autogenic training, or ordinary relax- conducting an informal poll on the 
"unique" in describing this state. ation. doomsday expectations of persons with 
Unique with respect to what? Based on Finally, Wallace implies that the bene- whom I work. I have asked students and 
Wallace's previous publications, the an- ficial effects of TM are due to changes faculty to record, by secret ballot, their 
swer is, "with respect to ordinary wake- that occur during the awake portion of response to the following question: 
fulness, sleeping and dreaming." How- meditation. In seven of the 13 sessions in "How long do you think our civilization 

ever, ordinary wakefulness is itself com- which we observed sleep, our subjects will continue to exist in the developed 
posed of many different states, such as rated their meditations as "typical." state before it is vastly diminished or 
anger, joy, intense mental concentration, Thus, as we concluded in our report, the destroyed?" I ask respondents to record 
or simple relaxation, to name a few. It is following question is still an open one to their intuitive hunches. Virtually every- 
obviously premature to claim that the be resolved by future research: Are the one polled was able to record a numeri- 
wakeful hypometabolic state often beneficial effects reported for TM due to cal answer within a minute. 
achieved during TM is uniquely different the sleep that occurs during the medi- The estimates varied among groups 
from these states, particularly from the tation period or to some other feature of but were surprisingly low overall. 
states produced by other forms of relax- the process? In addition, in light of the Twelve graduate students in a class in 
ation. TM may result in a unique state of above discussion, there is a second and environmental planning had a modal ex- 
consciousness, but there is no controlled related question which awaits resolution: pectation of 100 years in 1975, which 
research supporting that contention. The Are the beneficial effects reported for TM increased to 150 years (16 students) in 
studies cited by Wallace do help to es- due to the ordinary rest that occurs during 1976. A sample of 35 graduate students 
tablish that a wakeful hypometabolic the meditation period in both the sleeping in planning as a whole gave civilization a 
state does often exist during some part of and awake periods or to some unique 50-50 chance of lasting 200 years, and 16 
the meditation period, but they are woe- feature of the process? architecture graduate students gave it 
fully inadequate for establishing a claim ROBERT R. PAGANO 100 years (1). Faculty members had sub- 
of uniqueness. In addition to our Science RICHARD M. RosE stantially more optimistic expectations. 
report, a recent report by R. R. Michaels STEPHEN WARRENBURG Eight who responded from the planning 

et al. (18 June, p. 1242) offers evidence to Department of Psychology, faculty gave civilization a 50-50 chance 
the contrary. It is clear that, before the University of Washington, olasting 700 years, and four members of 
uniqueness of TM can be determined, Seattle 98195 the architecture faculty gave it 500 years. 

____________________________________________________________________ Perhaps the most provocative result 
came from an upper undergraduate class 

F??in environmental biology for nonmajors 

I that had a modal expectation of 25 years 
(26 out of 94 students gave answers of 

Check our Tapes1 from 20 to 30 years). ultimately may 

public lectures given at the 1976 AAAS Annual I provetohaveguessed"best,"itissignif- eeting in Boston. Check the tapes you want for I icant that those who teach planning have planning horizons personal reference, classroom, or library use. I from those of their students and that a 

Lecture by Derek C. Bok (76T- El Towards a Human Science  I sample of undergraduates gave their so- 
I 292). One casseffe. $9. Lecture by Margaret Mead (76T-291) ciety a life expectancy not as long as 

LII Income Distribution and Econom- One casseffe. $9. I their own. The number of "indefinitely" 

ic-Equily in the United States, a Lec- El Exploration of the Mid-Atlantic or "forever" answers was very few (3 

ture by Andrew E. Brimmer (76T-288). Rift, a Lecture by James G. Moore out of 122). Changing attitudes toward 
I One casseffe. $9. (76T-287). One casseffe. $9. the apocalypse might be an interesting 

El social indicator, although its inter- 
Emergence of Bio-chemistr, a El A Lecture by Vice President Nel- I pretation in terms of causal factors is Lecture by Joseph S. Fruton (76T- son Rockefeller (76T-293). One cas- I undoubtedly not simple. 

I 286). One casseffe. $9. seffe. $9, I I invite interested Science readers to 

I I poll their own associates similarly (2). 
I Name_____________________________ Title I WALTER E. WE5TMAN 

I I Department of Geography, 

Signature. I University of California, 
I Institution _____________________________________________________________- Los Angeles 90024 

Address ________________________________________________________________________________ I Notes 
I I 

1. For the poll of students and faculty in archi- I City _____________________ __________- QIaIe Zip - I tecture and planning as a whole, the technique 

L Check enclosed. El Purchase order enclosed. (# - -J was modified by my colleague John Friedmann, 
I El Charge my BankAmericard  ___ (Expiration date ____ ______ such that respondents recorded the percentage 

probability of survival for given periods in dec- 
I Charge my Master Charge # ______ (Expiration date __ ) lles. c. E. weaver tabulated the results. 

2. I would be interested in learning the results of 
I Mail to: AAAS Casseffes, co CEBAR Productions, 2550 Green Bay Road, Evanston, such polls, including approximate ages, occupa- 
I Illinois 60201. (Allow 6-8 weeks for delivery.) I tions, and sizes of groups, from readers willing 

- tocommunicatethemtome. 
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