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Population 
ynanhics, Ethics, 

and Policy 

If we want to solve the problems of 
population growth and control, 
we must recognize and deal with 
the extraordinary complexity of 
relationships between culture, 
nationhood, type of technological 
change, and ideological 
preoccupations... 

If we want to go beyond where we 
are today, we must recognize and 
correct the defective theoretical 
basis on which national and "A serious perusal of these papers, * a close look at population international action has been 

in all their variety, should lead to research as conducted and taken for more than four 
some very throught-provoking reported by such American 
consideration of how an inter- scientists as Bernard Berelson, decades 
disciplinary and international Ansley Coale, Kingsley Davis, If you want to know more about 
approach might begin to give us a Garrett Hardin, Amos Hawley these and other aspects of popula- 
firmer grip on the problems of * a glimpse at the continuing tion research and policy planning, 
populatiorl balance.. . debate between those who be sure to read Population: 

Margaret Mead, from the preface advocate the dissemination of Dynamics, Ethics, and Policy. Send 
contraceptives and those who for your copy today, available in 

These words bring into focus the advocate more drastic methods your choice of casebound or 
unique contribution of Population: of population control paperbound editions. Preface by 
Dynamics, Ethics, and Policy, a new Margaret Mead. Edited and with an 
compendium of articles, research But perhaps even more important, introduction by Priscilla Reining 
reports, and policy debates that this compendium vividly reveals the and Irene Tinker. Retail price $12.95 
originally appeared in Science ethnocentrism that has pervaded casebound, $4.95 paperbound; 
during a 10-year time span the American population debate. AAAS member price, prepaid $11.95 
beginning in 1966. Together these casebound, $4.45 paperbound. 
papers give you 

Name _________________________________________ 
Address __________________________________ 

Please send me Population: Dynamics, City __________________________________ 
Ethics, and Policy (1975, viii + 184 State _____________________Zip _______ 

p ges): 
casebound copies. Retail $12.95; 

AAAS member, prepaid, $11.95. ISBN Send to Dept. PC 
0-87168-214.1. 

paperbound Copies. Retail $4.95; AMERICAN ASSOCIATION 
AAAS member, prepaid, $4.45. ISBN FOR THE ADVANCEMENT 
0-87168-225-7. 

I J Check or money order enclosed OF SCIENCE 
I (payable to AAAS - no cash). 1515 Massachusetts Avenue, NW. 
I LI Please bill me. Washington, D.C. 20005 
L - - - - - - - - - - - - - ---- - - -- - 
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AMERICAN ASSOCIATION FOR Ethics and the Wrong Answer 
THE ADVANCEMENT OF SCIENCE Proper concern for the protection of human subjects participating in trials of 
Science serves its readers as a forum for Ehe presentation new drugs, vaccines, concentrated immunoglobulins, and the like and the prin- 

and discussion of important issues related to the advance- 
ment of science, including the presentation of minority or clple of informed consent should be and have become paramount considerations 
conflicting points of view, rather than by publishing only in planning and carrying out such studies. Indeed, the pendulum has swung so 
material on which a consensus has been reached. Accord- far that it . . . . 

ingly, all articles published in Science-including editori- sometimes may seriously prejudice the ability ol the study to yield the 
ala, newt and comment, and book reviews-are signed and correct result. One is thus on the horns of a dilemma. Is it ethical to do a study 
reflect the individual views of the authors and not official on human subjects with a design such that one may come up with the wrong an- 
points of view adopted by the AAAS or the institutions swer or no answer? Is it fair to the participants? Is it fair to those who sub- 
with which the authors are affiliated. 

Editorial Board sequently become the recipients or victims of what becomes a prescribed but 
1975 useless prophylactic or therapeutic measure? Once a large-scale field trial has 

H. S. GurowsKY DONALD LINDSLEY yielded a conclusion, right or wrong, and become official and sacrosanct, how 
N. BRUCE HANNAY RUTH PATRICK many potentially better studies will not be carried out because of it? How much 
DONALD KENNEDY RAYMOND H. THOMPSON of a false sense of security will it give patients, their families, and society? Sup- 
DANIEL F. KOSHLAND, JR. 

1976 pose the conclusion was reached because of inadequate controlled experimenta- 
ALFRED E. BROWN FRANK PRESS tion. 
JAMES F. CROW FRANK W. PUTNAM The validity of clinical experimentation in this field for evaluating the safety 
HANS LANDSBERG MAXINE SINGER 
EDWARD NEY ARTHUR M. SOUIREs and clinical effectiveness of new drugs and biologics is almost always dependent 

Editorial Staff upon the nature of the control groups of individuals. Of course no one would 
Editor 

PHILIP H. ABELSoN propose that a useful therapy be withheld from control patients while testing some new drug. 
Publisher Business Manager Examples of the problem are most readily found in trials involving immuni- 
WILLIAM D. CAREY HANS NUSSBAUM 

Managing Editor: ROISERT . ORMES zation against various diseases. Valid experimentation necessitates the use of a 
Assistant Editors: ELLEN B. MURPHY, JOHN E. RINGLE control group of individuals who receive a placebo. The placebo material in- 
Assistant to the Editors: PATRICIA ROWE jected should be innocuous and is obviously chosen so that it will have no ad- verse or beneficial effect. One then evaluates, during a given interval, the in- 
News and Comment: JOHN WALSH, LUTHER J. CARTER, cidence of the disease in the group receiving the vaccine and that receiving the 

DEBORAH SHAPLEY, ROaERT GILLETTE, NICHOLAS WADE, 
CONSTANCE HOLDEN, BARBARA J. CULLITON, SCHERRAINE placebo. In such experiments participants are generally assigned to a vaccine or 
MACK 

Research News: ALLEN L. HAMMOND, WILLIAM D placebo group on a random basis and should be informed of the probability that 
METZ, THOMAS H. MAUGH Ii, JEAN L. MARX, ARTHUR L. they may be in the placebo group; 'depending on the number of groups, this 
RoBINSoN, GINA BARI KOLATA, FANNIE GROOM probability is usually 50, 33, or 25 percent. They have a right not to participate. 

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN- If they so choose they remain at risk to exactly the same degree as if they were 
FIELD, JANET KEGG in the placebo group. Indeed, whenever possible one chooses a placebo which is 

Cover Editor: GRAYCE FINGER known to be of' value against some other infectious disease so that they derive 
Editorial Assistants: MARGARET ALLEN, JOHN BAKER, some benefit from their participation. 

ISABELLA BOULDIN, ELEANORE BUTZ, MARY DORFMAN, 
SYLVIA EBERHART, JUDITH GIVELBER, CORRINE HARRIS, Unfortunately, there is a growing deliberate tendency to design experiments 
NANCY HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KAR- 
LIK, MARGARET LLOYD, JEAN ROCKWOOD, LEAH RYAN, in which the controls do not include a true placebo. A recent example is the use 
Lois SCHMITT, RICHARD SEMIRLOSE, YA LI SWIGART, of only two groups in studies of the prophylactic effect in serum hepatitis (hepa- 
ELEANOR WARNER 

titis B): one group receives hyperimmune gamma globulin prepared from do- Guide to Scientific Instruments: RICHARD SOMMER nors selected for their antibody content and the other receives normal gamma 
Membership Recruitment: GWENDOLYN HUDDLE; Sub- globulin prepared from the population at large. Both preparations contain anti- 

scription Records and Member Records: ANN RAGLAND 

Advertising Staff body to the virus, and if both groups turn out to have thC same incidence of 
Director Production Manager hepatitis, one will not know whether both immunoglobulin preparations were 
EARL J. SCHERAGO MARGARET STERLING protective or whether both were useless. The assumption in the experimental de- 

Advertising Sales Manager: RICHARD L. CHARLES sign was that the hyperimmune gamma globulin would be better than the nor- 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burkiund, ii mal because it contained more antibody. Because the optimum dosage in man is 
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EDITORIAL CORRESPONDENCE: 1515 Massachu- direct benefit, this must not be a sine qua non and become the basis upon which 
setts Ave., NW, Washington, D.C. 20005. Phones: (Area 
code 202) Central Office: 467-4350; Book Reviews: 467- poorly designed investigations are planned, justified, and carried out. Large 
4367; Business Office: 467-4411; Circulation: 467-4417; numbers of individuals have always been and will be motivated to participate in 
Guide to Scientific Instruments: 467-4480; News and Coin- such studies for the benefit of all and without any direct reward. Whenever re- 
menU 467-4430; Reprints and Permissions: 467-4483; Re- 
search News: 467-4321; Reviewing: 467-4443. Cable: Ad- ceiving a true placebo does not adversely alter the risk compared to non- 
vancesci. Washington. Copies of "Instructions for participation in the trial, such a group should be included. This is a small but 
Contributors" can be obtained from the editorial office. important aspect of the total problem.-ELvIN A. KABAT, Professor of Micro- 
See also page xv, Science, 28 June 1974. ADVERTISING bi 
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York, N.Y. 10036. Phone: 2i2-PE-6-1858, York 10032 

15 August 1975, Volume 189, Number 4202 SC I E IIE 

AMERICAN ASSOCIATION FOR Ethics and the Wrong Answer 
THE ADVANCEMENT OF SCIENCE Proper concern for the protection of human subjects participating in trials of 
Science serves its readers as a forum for Ehe presentation new drugs, vaccines, concentrated immunoglobulins, and the like and the prin- 

and discussion of important issues related to the advance- 
ment of science, including the presentation of minority or clple of informed consent should be and have become paramount considerations 
conflicting points of view, rather than by publishing only in planning and carrying out such studies. Indeed, the pendulum has swung so 
material on which a consensus has been reached. Accord- far that it . . . . 

ingly, all articles published in Science-including editori- sometimes may seriously prejudice the ability ol the study to yield the 
ala, newt and comment, and book reviews-are signed and correct result. One is thus on the horns of a dilemma. Is it ethical to do a study 
reflect the individual views of the authors and not official on human subjects with a design such that one may come up with the wrong an- 
points of view adopted by the AAAS or the institutions swer or no answer? Is it fair to the participants? Is it fair to those who sub- 
with which the authors are affiliated. 

Editorial Board sequently become the recipients or victims of what becomes a prescribed but 
1975 useless prophylactic or therapeutic measure? Once a large-scale field trial has 

H. S. GurowsKY DONALD LINDSLEY yielded a conclusion, right or wrong, and become official and sacrosanct, how 
N. BRUCE HANNAY RUTH PATRICK many potentially better studies will not be carried out because of it? How much 
DONALD KENNEDY RAYMOND H. THOMPSON of a false sense of security will it give patients, their families, and society? Sup- 
DANIEL F. KOSHLAND, JR. 

1976 pose the conclusion was reached because of inadequate controlled experimenta- 
ALFRED E. BROWN FRANK PRESS tion. 
JAMES F. CROW FRANK W. PUTNAM The validity of clinical experimentation in this field for evaluating the safety 
HANS LANDSBERG MAXINE SINGER 
EDWARD NEY ARTHUR M. SOUIREs and clinical effectiveness of new drugs and biologics is almost always dependent 

Editorial Staff upon the nature of the control groups of individuals. Of course no one would 
Editor 

PHILIP H. ABELSoN propose that a useful therapy be withheld from control patients while testing some new drug. 
Publisher Business Manager Examples of the problem are most readily found in trials involving immuni- 
WILLIAM D. CAREY HANS NUSSBAUM 

Managing Editor: ROISERT . ORMES zation against various diseases. Valid experimentation necessitates the use of a 
Assistant Editors: ELLEN B. MURPHY, JOHN E. RINGLE control group of individuals who receive a placebo. The placebo material in- 
Assistant to the Editors: PATRICIA ROWE jected should be innocuous and is obviously chosen so that it will have no ad- verse or beneficial effect. One then evaluates, during a given interval, the in- 
News and Comment: JOHN WALSH, LUTHER J. CARTER, cidence of the disease in the group receiving the vaccine and that receiving the 

DEBORAH SHAPLEY, ROaERT GILLETTE, NICHOLAS WADE, 
CONSTANCE HOLDEN, BARBARA J. CULLITON, SCHERRAINE placebo. In such experiments participants are generally assigned to a vaccine or 
MACK 

Research News: ALLEN L. HAMMOND, WILLIAM D placebo group on a random basis and should be informed of the probability that 
METZ, THOMAS H. MAUGH Ii, JEAN L. MARX, ARTHUR L. they may be in the placebo group; 'depending on the number of groups, this 
RoBINSoN, GINA BARI KOLATA, FANNIE GROOM probability is usually 50, 33, or 25 percent. They have a right not to participate. 

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN- If they so choose they remain at risk to exactly the same degree as if they were 
FIELD, JANET KEGG in the placebo group. Indeed, whenever possible one chooses a placebo which is 

Cover Editor: GRAYCE FINGER known to be of' value against some other infectious disease so that they derive 
Editorial Assistants: MARGARET ALLEN, JOHN BAKER, some benefit from their participation. 

ISABELLA BOULDIN, ELEANORE BUTZ, MARY DORFMAN, 
SYLVIA EBERHART, JUDITH GIVELBER, CORRINE HARRIS, Unfortunately, there is a growing deliberate tendency to design experiments 
NANCY HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KAR- 
LIK, MARGARET LLOYD, JEAN ROCKWOOD, LEAH RYAN, in which the controls do not include a true placebo. A recent example is the use 
Lois SCHMITT, RICHARD SEMIRLOSE, YA LI SWIGART, of only two groups in studies of the prophylactic effect in serum hepatitis (hepa- 
ELEANOR WARNER 

titis B): one group receives hyperimmune gamma globulin prepared from do- Guide to Scientific Instruments: RICHARD SOMMER nors selected for their antibody content and the other receives normal gamma 
Membership Recruitment: GWENDOLYN HUDDLE; Sub- globulin prepared from the population at large. Both preparations contain anti- 

scription Records and Member Records: ANN RAGLAND 

Advertising Staff body to the virus, and if both groups turn out to have thC same incidence of 
Director Production Manager hepatitis, one will not know whether both immunoglobulin preparations were 
EARL J. SCHERAGO MARGARET STERLING protective or whether both were useless. The assumption in the experimental de- 

Advertising Sales Manager: RICHARD L. CHARLES sign was that the hyperimmune gamma globulin would be better than the nor- 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burkiund, ii mal because it contained more antibody. Because the optimum dosage in man is 
W. 42 St. (212-PE-6-1858); SCoTCH PLAINS, N.J. 07076: C. not known, and if the result with both products turns out to be the same, they 
Richard Callis, 12 Unami Lane (201-889-4873); CHICAGO, 
ILL. 60611: Jack Ryan, Room 2107, 919 N. Michigan Ave. could have been equally good or equally bad. A true control group would have 
(3i2-DE-7-4973); BEVERLY HILLS, CALIF. 90211: Winn permitted a decision. 
Nance, ii N. La Cienega Blvd. (213-657-2772); DORSET, The protean nature of clinical trials does not permit a general solution to 
VT. 05251: Fred W. Dieffenbach, Kent Hill Rd. (802-867- such issues. While it is manifestly desirable that every participant derive some 
5581) 
EDITORIAL CORRESPONDENCE: 1515 Massachu- direct benefit, this must not be a sine qua non and become the basis upon which 
setts Ave., NW, Washington, D.C. 20005. Phones: (Area 
code 202) Central Office: 467-4350; Book Reviews: 467- poorly designed investigations are planned, justified, and carried out. Large 
4367; Business Office: 467-4411; Circulation: 467-4417; numbers of individuals have always been and will be motivated to participate in 
Guide to Scientific Instruments: 467-4480; News and Coin- such studies for the benefit of all and without any direct reward. Whenever re- 
menU 467-4430; Reprints and Permissions: 467-4483; Re- 
search News: 467-4321; Reviewing: 467-4443. Cable: Ad- ceiving a true placebo does not adversely alter the risk compared to non- 
vancesci. Washington. Copies of "Instructions for participation in the trial, such a group should be included. This is a small but 
Contributors" can be obtained from the editorial office. important aspect of the total problem.-ELvIN A. KABAT, Professor of Micro- 
See also page xv, Science, 28 June 1974. ADVERTISING bi 
CORRESPONDENCE: Room 1740, 11 W. 42 St., New ology and of Human Genetics and Development, Columbia University, New 
York, N.Y. 10036. Phone: 2i2-PE-6-1858, York 10032 



Skepticism 

Skepticism is a stock trade of science. Thus, the promise 1. Eluding the Energy Trap 
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of the green revolution is weighed against its actual ROBERT C. AXTMANN 2. The Earth's Fire 

costs . . . the potential of geothermal energy is squared ROBERT W. REX GEOFFREY ROBSON 
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KENNETH E. BOULDING fident 20th-century conceptions of prehistory are crit- HARRISON BROWN 
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ically examined.., our understanding of natural phe- 4. Technological Shock 
ANNE P. CARTER nomena - volcanoes, earthquakes, hurricanes - is c. 
5. Population Policy and Human 

questioned. This third volume of Speaking of Science Development 
JUDITH BLAKE DAVIS 

offers a wide ranging sampling of skepticisms - from ROGER REVELLE 

6. Earthquakes: Managua and 
population policy to views of man's violent behavior, Beyond 
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Knowledgeable people take a sharp-eyed look at twelve R. B. 

7. Volcanoes 
different problems involving science and technology. ROBERT J. DECKER 

MICHAEL J. CARR 
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LOUIS J. BATTAN familiar problems. . . and a few new ones. CECIL GENTRY 
9. Malnutrition: A Medical and 
Economic View 
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F. JAMES LEVINSON 
10. The Green Revolution: 

------------- An Assessment 
* Speaking of Science III is an audio- THEODORE C. BYERLY 
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