
Published by the American Assoclation for the Advance- 
ment of Science (AAAS), Science serves its readers as a 
forum for the presentation and discussion of important is- 
sues related to the advancement of science, including the 
presentation of minority or conflicting points of view, rather 
than by publishing only material on which a consensus has 
been reached. Accordingly, all articles published in ScC 
ence--including editorials, news and comment, and book 
reviews-are signed and reflect the individual views of the 
authors and not official points of view adopted by the AAAS 
or the institutions with which the authors are affiliated. 

The Amer'can Assoc'ation for me Advancement of Sc'ence 
was foundeo 'n 1846 and 'ncorporateo n 1674. ts oojecives 
are to further the work of scientists, to facilitate cooperation 
among them, to foster scientific freedom and responsibility, 
to improve the effectiveness of science in the promotion of 
human welfare, to advance education in science, and to in- 
crease public understanding and appreciation of the impor- 
tance and promise of the methods of science in human 
progress. 

MembershlplCirculatlon 
Director: Michael Spinella 
Deputy Director: Marlene Zendell 
Member Services: Rebecca Dickerson, Manager; Maly 
Curly, Supervisor; Pat Butler, Helen Williams, Laurie 
Baker, Representatives 
Marketing: Dee Valencia, Manager; Jane Pennington, 
Europe Manager; Hilary Baar, Associate; Angela 
Mumeka, Coordinator 
Business.and Finance: Jacquelyn Roberts, Manager; 
Robert Smariga, Assistant Manager 
Administrative Assistant: Nina Araujo de Kobes 
Science Member Services 
Marion, Ohio: 600-347-6969; 
Washington, DC: 202-326-6417 
Other AAAS Programs: 202-326-6400 

Advertising and Finance 
Associate Publisher: Beth Rosner 
Advertising Sales Manager: Susan A. Meredith 
Recruitment Advertising Manager: Janis Crowley 
Advertising Buslness Manager: Deborah Rivera- 
Wienhold 
Finance: Randy Yi, Senior Analyst; Shawn Williams, 
Analyst 
Marketing: John Meyers, Manager; Allison Pritchard, 
Associate 
Traffic Manager: Tina Turano 
Recruitment: Terri Seiter, Assistant Manager; Dan 
Moran, Traffic Manager; Debbie Cummings, Celeste 
Wakefield, Angela Wheeler, Sales 
Reprints Manager: Corr'ne darr's 
Permissions Manaaer: Arlene Enn's 
S ~ l e s  Associate: ~ i r o l  Maddox 

PRODUCT ADVERTISING SALES: East CoastlE. 
Canada: Richard Teeling, 201-904-9774, FAX 201-904- 
9701 Southeast: Mark Anderson, 305-656-6567, FAX 
305-656-1056 Midwest: Elizabeth Mosko, 312-665- 
11 50, FAX 31 2-665-21 29 West CoastMT. Canada: Neil 
Boylan, 415-673-9265, FAX 415-673-9267 UK, 
Scandinavia, France, Italy, Belgium, Netherlands: 
Andrew Davies, (44) 457-636-519, FAX (44) 457-636-696 

Germany/Swltzerland/Austria: Tracey Peers, (44) 270- 
760-106, FAX (44) 270-759-597 Japan: Mashy 
Yoshikawa, (3) 3235-5961, FAX (3) 3235-5652 
RECRUITMENT ADVERTISING SALES: US: 202-326- 
6555, FAX 202-662-0616 Europe: AnneMarie Vis, (44) 
0223-302067, FAX (44) 0223-302066 AustralialNew 
Zealand: Keith Sandell, (61) 02-922-2977, FAX (61) 02- 
922-1 100 
Send materials to Science Advertising, 1333 H Street, 
NW, Washington, DC 20005. 

Information for Contributors appears on pages 37-39 of 
the 7 January 1994 issue. Editorial correspondence, includ- 
ing requests for permission to reprint and reprint orders, 
should be sent to 1333 H Street, NW, Washington, DC 
20005. 
Internet addresses: science-editorsOaaas.org (for gen- 
eral editorial queries); science-letters@aaas.org (for letters 
to the editor); science~reviewsOaaas.org (for returning 
manuscript reviews) 

LETTERS 
Inappropriate Analogy 

I read with shock and distaste the opening 
of the Research News article about the 
Keck telescope that begins, "In the pages of 
Mademoiselle and Cosmo, there's an eternal 
debate about whether bigger really is bet- 
ter" (15 Apr., p. 346). A sophomoric 
sexual reference attributed to women's mag- 
azines is hardly an appropriate lead-in to a 
Science article, especially when more amus- 
ing and less offensive "bigger is better" 
analogies exist. Respect for your female and 
male readers should preclude the publica- 
tion of such a comment. This type of 
writing degrades the journal. 

Diana Lane 
Department of Rangeland Ecosystem Science, 

Colorado State University, 
Fort Collins, C O  80523, USA 

Response: The News department regrets the 
tone of the offending sentences in the 
article. Those sentences were inappropri- 
ate, and the News department takes respon- 
sibility for them. In the future we will 
redouble our efforts to be sure it doesn't 
happen again. 

-John Benditt, Features Editor 

Black Rhino Conservation 

Our recent Policy Forum (4 Mar., p. 1241) 
about the efficacy of different black rhino 
conservation strategies may have had an 
unfortunate result, the premature termina- 
tion of our research project in Namibia. We 
had little choice but to leave the country 
when our research permits were not re- 
newed. This occurred after uublication of 
our Policy Forum, which did not unequiv- 
ocally support "official" policy. 

Our study was designed to evaluate 
biological consequences of dehorning rhi- 
nos as a conservation measure. It was 
officially approved by Namibia's Ministry 
of Wildlife, Conservation, and Tourism 
(MWCT). After 3 years, our findings re- 
garding dehorning were mixed, news ap- 
parently not well received by MWCT 
officials in light of their decision to con- 
tinue to dehorn rhinos and to support 
legalized horn trade. 

Namibia, as an independent country, 
should of course be free to manage their 
resources any way that they so please. The 
choice to accept or discard information is 

ultimately theirs alone. But they have 
much to lose. There will now be no wav to 
validate declarations about the success or 
failure of different programs, including de- 
horning. Without research by independent 
scientists, it will be difficult to know wheth- 
er assertions of management successes are 
credible. The MWCT is no longer free from 
conflicts of interest. As they pointed out to 
us, some of our results could be used by 
detractors of the dehorning tactic and pos- 
sibly hundreds of thousands of international 
dollars would be lost. 

Clearly, the unenviable dilemma is 
whether to make no waves and continue 
one's work or. at some risk. to attemut to 
notify local officials, drawing attention to 
results that do not wholeheartedly em- 
brace a host country's official policy. It 
would be impossible for any field study of 
rhino conservation, no matter how long, 
to remove unequivocally all possible com- 
peting explanations. Because many coun- 
tries are now trying to assess management 
strategies for rhinos and to implement 
sanctions against those using rhino horn, 
we felt a responsibility to release scientific 
results quickly so as to enable informed 
decision-making . 

Joel Berger 
Program in Ecology, Evolution and 

Conservation Biology, 
University of Nevada, 

Reno, Nevada 89512, USA 
Carol Cunningham 

Department of Environmental and 
Resource Sciences, 

University of Nevada, Reno 

Outcomes Research 

We read Christouher Anderson's review of 
outcomes research with a curious sense of 
dCj2 vu (News & Comment, 25 Feb., p. 
1080). The alleged inadequacies of nonran- 
domized studies of human health have pro- 
voked spirited exchanges in Science and 
elsewhere (I). These debates have centered 
on traditional epidemiologic studies of dis- 
ease causation in which, for ethical reasons, 
randomization is urohibited and nonran- 
domized studies m;st be used. 

For assessing new therapies, however, 
randomization is often ethically acceptable 
and has traditionally been the method of 
choice. Randomization greatly enhances 
one's ability to make unbiased comparisons 
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between treatments within studies and to 
draw statistical inferences about a theraw's -, 
efficacy. It does not necessarily ensure, 
however, that a study's results apply to all 
patients with the condition under study 
because, unlike laboratory rats, people can 
refuse to oarticbate in studies. The reasons 
for refusal may limit a trial's generalizability 
to others. Nonoarticioation is not merelv a 
theoretical concern. In a recent randomized 
controlled trial of stopping antiepileptic 
drugs in patients with epilepsy in remission, 
nearly half of the eligible patients refused 
to participate (2). Funding was withdrawn 
for another trial of epilepsy surgery after an 
insufficient number of patients were willing 
to have the decision of whether to have part 
of their brains surgically removed decided at 
random (3). .~ , 

The personal preferences that play a 
role in decidine which treatment is best 
for an individual and those that distin- 
guish individuals who are willing to have 
such decisions made at random from those 
who are not are critical to the complete 
assessment of a therapy's risks and bene- 
fits. Randomization does not excuse inves- 
tigators from considering such nonrandom 
issues. Each individual's decision repre- 
sents an attemot to maximize the likeli- 
hood of obtaining the best possible out- 
come for himself or herself. What is best 
for one person may not be best for anoth- 
er. Traditional measures of morbidity and 
mortality are often insufficient for fully 
assessing the benefits and risks of many 
treatments. 

Quality of life and self-reported measures 
of well-being are increasingly recognized as 
equally valid and important measures of a 
therapy's success. Recently, research efforts, 
some funded through the Agency for Health 
Care Policy and Research (AHCPR), have 
been devoted to the develooment of valid. 
reliable measures of the quality of life. Yet 
only passing mention of this fundamental 
thrust of outcomes research was made in 
Anderson's article. 

Because personal factors influence who 
participates, randomized controlled trials 
cannot always provide many important 
answers needed for rational decision-mak- 
ing. Outcomes research is a developing 
field with the potential for providing some 
of these answers. We can draw on the 
considerable strengths and sophistication 
of traditional epidemiology to improve 
nonrandomized studies of treatments. 
Admittedly, this involves challenging, 
thought-intensive processes as well as spe- 
cial methodologic approaches developed 
by epidemiologists in studies of disease 
causation. Our goals should be to develop 
the field of outcomes research so that it 
complements experimental clinical sci- 
ence and to improve the ability of both 

randomized and nonrandomized studies to 
measure those outcomes most relevant to 
individual patients. 

Anne T. Berg 
School of Allied Health 

Professions-Community Health, 
Northern Illinois University, 

DeKalb, IL 601 15-2854, USA 
Barbara G. Vickrey 

Department of Neurology, 
University of California, 

Los Angeks, CA 90024-6975, USA 
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Anderson's article takes too limited a view 
of outcomes research and its accomplish- 
ments. Outcomes research is not a single 
methodology based on analysis of claims 
data; rather, it is a strategy that uses a 
variety of methods and approaches, includ- 
ing randomized clinical trials (RCTs) , to 
reduce scientific uncertainties about the 
outcomes of medical care. This approach is 
a pragmatic one, seeking efficiency in the 
solution of comolex evaluation oroblems. 

Randomized trials cannot be conducted to 
solve every question about treaunent effec- 
tiveness in medicine. The tools for resolving 
uncertainty under the umbrella of "outcomes 
research" include decision analysis; structured 
reviews of the literature, including meta-anal- 
yses; retrospective analyses of existing data- 
bases and medical records using case-control 
or cohort designs; and prospective clinical 
trials based on randomized and nomandom- 
ized (preference) design. 

Outcomes researchers are particularly 
interested in the outcomes of treatment 
that most matter to patients, with less 
emphasis on intermediate physiological or 
"proxy" outcomes. Focus groups with pa- 
tients can help identify all relevant out- 
comes that matter to patients, allowing 
construction of measures, particularly of 
functioning and health status, to better 
achieve these outcomes. For many medical 
problems, multiple treatment options exist, 
with different trade-offs between theraoeu- 
tic effects and side effects, or even quantity 
and quality of life. Individual patients can 
and should weigh these factors differently in 
arriving at an optimal treatment decision. 

Since 1987, our Patient Outcomes Re- 
search Team (PORT), funded by AHCPR, 
has applied the spectrum of methods de- 
scribed above in its ongoing investigation of 
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the treatment of benign prostatic hyperpla- 
sia (BPH), a common cause of morbidity 
among older men. PORT work clarified 
that the main effect of surgery for this 
condition was improvement in symptoms 
and quality of life and that, in fact, surgery 
had a large therapeutic effect on symptoms 
and health status. 

A significant conclusion of the PORT re- 
search agenda-that rational decision-making 
depends on active patient involvement in the 
choice of treatment (shared decision-mak- 
ing)-is a major feature of the recent national 
guideline on BPH issued by AHCPR. 

PORT research has had a significant 
impact on patient choice: when shared 
decision-making has been adopted, patients 
have expressed a more conservative pattern 
of treatment  reference. even in HMOs 
where surgery rates were already lower than 
average, suggesting that patients may prefer 
less surgery than the amount now pre- 
scribed in the United States. 

Before the paper by John Concato and 
Alvan Feinstein (I) reporting the associa- 
tion between transurethral resection of the 
prostate (TURF') and higher mortality rate 
referred to in Anderson's article was ~ u b -  

that did not alter the results of the claims 
data studies (the broad confidence interval 
around the relative risk in the small Con- 
cat0 and Feinstein study is, in fact, still 
consistent with the elevated relative risks in 
the 1.3 to 1.5 range seen in the claims 
databases). A small RCT showing an excess 
mortality after TURF' compared with open 
prostatectomy came to our attention. We 
concluded that the hypothesis should be 
tested by a large RCT. 

The neglect of RCTs in the treatment of 
BPH has not been because of an unwillingness 
of PORT or leading urologists to organize the 
necessary studies. Even though the American 
Urological Association has invested more 
than a million dollars demonstrating the fea- 

I 
sibility of a clinical trial network, the neces- 
sary federal support for clinical trials has not 
been forthcoming. Congress should put RCTs 
on the agenda for the AHCPR. 

John E. Wen* 
Dartmouth Medxal School, 

Hanwer, NH 037.5.5-3863, USA 
Michael J. Bany 

Massachusetts General Hospital, 
Boston, MA 02 1 14, USA 

I 
lished, we had already completed a review 
of individual records (using essentially the 
same methods as Concato and Feinstein) 
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