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In the current wave of concern about 
quality, costs, availability, and accessi- 
bility of health care, surgery stands out 
as a target for scrutiny. There are many 
reasons for this. The technology of sur- 
gery has expanded greatly, it is costly, 
some risk for the patient is inherent in it, 
its outcome is heavily dependent on the 
judgment and skill of the surgical team, 
and differences of opinion often exist 
about whether to operate and what is the 
best procedure. 

In one way or another efforts have 
been made to address all these issues. 
For example, a national study of varia- 
tions among hospitals in quality of sur- 
gery performed and of the extent to 
which the variations are due to organiza- 
tional and medical staff characteristics is 
now under way (1). The criteria being 
used for measuring quality are post- 
surgical mortality and morbidity, an 
"end result" approach to assessment 
which was advocated unsuccessfully 60 
or 70 years ago by Codman (2) and 
whose time has come despite the con- 
cern about malpractice suits. Other stud- 
ies have placed necessity for surgery un- 
der review. The questions being ad- 
dressed bear primarily on overutiliza- 
tion, an orientation dictated by the dem- 
onstration that rates of elective surgery 
are influenced by the supply of physi- 
cians practicing surgery and the way the 
delivery of medical care is organized and 

paid for (3). Also, a large-scale study of 
surgery in the United States sponsored 
by the American College of Surgeons 
and the American Surgical Association 
has produced information and recom- 
mendations pertaining to the training, 
availability, distribution, qualifications, 
and content of practice of surgeons (4). 
The report of the study also gives atten- 
tion to the organization, delivery, and fi- 
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nancing of surgical services, research, 
allied surgical manpower, legal and ethi- 
cal issues in surgery, community rela- 
tions, and quality of care. 

A major extension of the inquiry into 
surgery, which can be expected to have 
far-reaching influence, is achieved by 
Costs, Risks and Benefits of Surgery. 
The book consists of 22 chapters and 
other commentary prepared by 34 expe- 
rienced investigators from many fields, 
including, in addition to surgery and 
closely associated branches of medicine, 
statistics, economics, administration, 
political science, and social medicine. It 
is the product of the Seminar in Health 
and Medicine conducted over a period of 
two years under the egis of the Center 
for the Analysis of Health Practices and 
the department of statistics at Harvard 
University, with support from founda- 
tions. 

The papers presented were criticized 
and revised both during and after the 
seminar sessions. None of the exchanges 
among the participants, in which diver- 
gent views on the issues discussed must 
have surfaced, are included in the book, 
and the reader will miss this aspect of the 
seminar series. However, the editors, 
experts respectively in anesthesiology 
and community medicine, surgery, and 
statistics, have done an exceptional job 
in bringing together a well-balanced con- 
sideration of the difficult questions in- 
volved in attempting to quantify costs 
and benefits attendant on surgery. Their 
brief but perceptive introductions to 
each of the four analytic sections of the 
book and their final Summary, Con- 
clusions, and Recommendations, where 
they are joined by other participants, 
help to unify the volume and greatly en- 
hance its value. 

Part 1, Background and General Prin- 
ciples, concentrates on demonstrating 
the utility of conditional probability, de- 
cision trees that identify nodes for 
branching decisions, and economic anal- 
ysis in reducing the uncertainty in surgi- 
cal and related diagnostic decision-mak- 

ing. Here and in subsequent sections of 
the volume, emphasis is placed on mea- 
sures of benefits and risks that extend 
beyond the immediate postoperative pe- 
riod. These include effects on life expec- 
tancy, morbidity, physical and psycho- 
social functioning, and other indicators 
of quality of life. Cost-benefit analysis in 
which dollar values are assigned to ex- 
pected benefits is of special interest, al- 
though cost-effectiveness measures in 
which benefit is expressed in units of 
mortality or morbidity are also utilized in 
the examples given. Attention is drawn 
to the inadequacy of data on outcome, 
problems in and approaches to the selec- 
tion of dollar values for a diverse range 
of benefits, and the relevance of public 
policy, provider, and patient consid- 
erations. 

The final chapter in part 1 departs from 
the cost-benefit approach to show that 
for several of the more prevalent surgical 
procedures (for example tonsillectomy 
and adenoidectomy, hysterectomy) "de- 
mand, as measured by utilization, is 
defined and conditioned by supply [of 
physicians]." The geographic variations 
in surgical procedure rates (in the state 
of Vermont) that lead to this conclusion 
also point to the need for population- 
based studies that measure "health 
needs in terms of the prevalence and in- 
cidence of the generic conditions." 

Part 2, Surgical Innovation and Its 
Evaluation, provides strong support for 
the use of randomized controlled trials 
for judging and comparing the efficacy of 
many surgical procedures. The more dis- 
tant past is drawn upon to illustrate the 
dominant role played by expert opinion 
in the acceptance of new procedures and 
the frequency with which such proce- 
dures have been discarded as advances 
have been made in biological knowledge. 
An analysis of the approaches taken in 
recent years to the appraisal of surgical 
and anesthetic procedures indicates that 
the days of trial and error may be largely 
gone. The account of progress made 
toward the establishment of a scientific 
basis for assessment is able to cite an im- 
pressive number of randomized con- 
trolled trials that have been carried out. 

Nevertheless, the merits of many eval- 
uation studies being conducted are open 
to question, and we do not know how 
many new procedures are being in- 
troduced without prior tests of efficacy 
or how many "established" procedures 
remain unexplored with respect to effica- 
cy despite doubts or questions that have 
arisen about them. This is in no way a 
criticism of the volume. The main pur- 
pose of part 2 is to demonstrate through 
examples both the importance of broad- 
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ening the application of rigorous method- 
ologies for assessment and the availabili- 
ty of the tools to do so. Technical issues 
in the design, conduct, and analysis of a 
study are discussed in sufficient detail to 
convince us that, although the problems 
are extraordinarily difficult, statistical 
means for dealing with many of them ex- 
ist and the move from the theoretical to 
the practical can be successfully accom- 
plished. The examples presented are 
taken from experiments in the treatment 
of duodenal ulcers by surgery and by 
gastric freezing and in the treatment of 
angina pectoris by internal mammary ar- 
tery ligation, an enthusiastically adopted 
procedure that was rapidly abandoned as 
a result of a randomized trial. 

The arguments are directed at the su- 
periority of the randomized controlled 
experiments, and almost no attention is 
given to alternatives. Some will take ex- 
ception to the preoccupation with this 
design because of its complexity, the 
problems of getting providers of medical 
care to agree to the participation of pa- 
tients, difficulties in replicating studies, 
and questions related to informed con- 
sent and other ethical issues. However, 
readers of Science will recall the special 
treatment of the subject in the issue of 18 
November 1977, which reinforces the 
advocacy in this volume of the random- 
ized controlled trial (5). 

Part 3, Assessment of Costs, Risks, 
and Benefits of Established Procedures, 
and part 4, Assessment of Costs, Risks, 
and Benefits of New Procedures, enlarge 
on the analytic methods set forth in the 
previous sections of the volume. Part 3 
concentrates on applications of decision 
analysis that clarify the effects of age and 
preoperative condition of the patient on 
risks and benefits where surgery is elec- 
tive, as is often the case in the frequently 
performed operations of herniorrhaphy, 
cholecystectomy, and hysterectomy. Prob- 
abilities of mortality are the most exten- 
sively used measures in the models pre- 
sented, but, as the authors of the chap- 
ters indicate, quality-of-life consid- 
erations may be the determining factors 
in deciding between alternatives. 

The discussion of treatment of sus- 
pected appendicitis in part I is extended 
in part 3. Probabilities of appendicitis for 
24 symptom combinations derived from 
an application of Bayes's theorem and 
estimates of the distribution of cases by 
severity of symptoms are used as a basis 
for measuring the effect on mortality and 
morbidity of changing the degree of 
symptom severity as an indicator for sur- 
gery. The consequences of varying the 
degree of discrimination are clarified by 
means of the ratio between the "true 
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positive" rate for appendicitis and the 
"false positive" rate. In epidemiological 
terms, the former is the sensitivity rate, 
the latter the complement of the specific- 
ity rate. The effect of improved discrimi- 
nation on cost-effectiveness measures is 
quite dramatic, and the analysis demon- 
strates the importance of completeness 
and accuracy of information about the 
patient. 

The less well developed and in many 
ways more difficult matter of decision 
theory as applied to breast cancer is ex- 
pounded in the final chapter of part 3. 
The need for greater knowledge about 
the disease process itself is stressed as a 
precondition for application of the ana- 
lytic approach. There are clinical trials 
under way, however, and others have 
recommended new investigations to 
measure net benefits from screening that' 
would change the picture. Incidentally, 
this reviewer has doubts about the inter- 
pretation of the results from the Health 
Insurance Plan randomized trial in 
screening, but for the present review that 
is not an important issue. 

Part 4 applies decision analysis to the 
treatment of end-stage renal disease, 
coronary artery bypass surgery, and 
treatment in intensive care units. All in- 
volve high technology, large costs, and 
conditions associated with high mortality 
or impairment in functioning of long du- 
ration. The analytic techniques are simi- 
lar to those found in earlier sections, but 
the conflict between the interests of so- 
ciety and those of the individual is more 
sharply drawn. A point of interest in end- 
stage renal disease is that the nature of 
the alternatives available-home or hos- 
pital dialysis, living-donor or cadaveric- 
donor transplantation-gives public pol- 
icy and cost-effectiveness analysis spe- 
cial relevance. In coronary artery bypass 
surgery, hypothetical patients are used 
to demonstrate the extent to which cost- 
effectiveness of surgical as compared to 
medical management is influenced by a 
patient's characteristics. Intensive care 
units pose perhaps the largest problem 
because of the wide variety of cases that 
reach them. Cost-benefit analysis would 
lead logically to the exclusion of certain 
categories of patients from the intensive 
care unit, but the services of the unit 
when available cannot be easily refused. 
However, an objective of the analysis 
would be to guide decisions on how 
many intensive care units there should 
be and where, and that would in turn af- 
fect the alternatives open to patients. 

Part 5 presents four recommendations 
that call for additional studies of the ef- 
fectiveness of surgical treatments and 
improvement in information systems; 

improvement of techniques for cost-ben- 
efit analysis and methodologies for ex- 
perimental design; inclusion in the medi- 
cal school curriculum and in continuing 
education programs of economic, social, 
and epidemiological principles of medi- 
cal care; and increasing public under- 
standing of outcomes and costs of medi- 
cal care through better presentation of 
information. 

Clearly, the volume is a significant 
contribution. The reservations this re- 
viewer has concern matters of emphasis, 
and in almost every instance some ratio- 
nale for the choices made can be found in 
the book. Two issues in addition to those 
discussed earlier in the review are worth 
mentioning, however. One concerns 
cost-benefit analysis in which dollar val- 
ues are applied to such diverse outcomes 
as survival and functional capacity. The 
generalizability of a model in which the 
choice between treatments is affected 
by, for example, equating economically 
a 10 percent surgical-mortality risk with 
a specified period of disability cannot 
be great. Further, cost-benefit analysis 
makes the questionable assumptions of 
stability in time and place of the econom- 
ic values used and an ability to develop a 
wide enough consensus on preferences 
and values for long-term policy deci- 
sions. Because of these and other issues, 
many individuals, including this review- 
er, have concluded that cost-benefit 
analysis is useful only in very special cir- 
cumstances. It is interesting that the au- 
thors of several chapters opt for the cost- 
effectiveness approach where dollar 
equivalents for benefits are not applied. 

Attention is given in the volume to the 
need for better data. However, the at- 
tractiveness of mathematical treatment 
of costs and benefits could obscure basic 
problems that arise from poor quality of 
information, and it is easy to overlook 
weaknesses of prior probabilities in ap- 
plying Bayes's theorem as we focus on 
the development of posterior probabili- 
ties. A detailed discussion of the effect of 
variations in the estimates of prior prob- 
abilities on decisions related to specific 
treatments would have been a useful ad- 
dition to the book. 

Inevitably events have occurred that 
would require modification of some of 
the material presented. An outstanding 
example is the reporting of results from 
the Veterans Administration randomized 
trial on coronary bypass surgery and the 
criticisms of it that have appeared (6). 
However, the volume will deservedly 
have great durability. The interplay of 
conceptual, analytical, and mathematical 
approaches to the subject and the exten- 
sive use of examples should make it use- 
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ful to academicians and policy-makers, 
although the often complex treatment of 
its subject will pose problems for the 
reader with no prior exposure to the 
technical issues. Finally, the book 
should attract researchers to the difficult 
areas of investigation mapped out. We 
can hope that there will be increased 
funding for these efforts. 

SAM SHAPIRO 
Health Services Research and 
Development Center, 
Johns Hopkins Medical Institutions, 
Baltimore, Maryland 21205 
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"If this great country of ours can put a 
man on the moon," Ann Landers asked 
in her column of 20 April 1971, "why 
can't we find a cure for cancer?" The op- 
portunity was at hand, she announced, in 
a pending bill that would be for cancer 
what NASA had been for space: "the 
mightiest offensive against a single dis- 
ease in the history of our country. If 
enough citizens let their senators know 
they want bill S.34 passed it will pass." 
Let them know they did, by the thou- 
sands, and within eight months the Na- 
tional Cancer Act was indeed on the 
books. 

But if it was predictable that Congress 
would find the cancer crusade irresist- 
ible, other aspects of the,story call for 
more subtle explanationst Richard Rettig 
gives a thoughtful and plausible account 
of why the issue appeared on the nation- 
al agenda when and in the form in which 
it did and of the forces that changed the 
bill as it made its way through the legisla- 
tive process. The greatest strength of his 
study, however, lies in its critical prob- 
ing of the factual assumptions underlying 
the policy initiative-that cancer re- 
search was facing unique opportunities 
for rapid advance, that a new program 
and a revised set of federal research pri- 
orities were needed to exploit these op- 
portunities, and that the organizational 
status of the National Cancer Institute 
(NCI) was a critical determinant of the 
quality of the research effort. These as- 
sumptions, Rettig finds, were seldom 
straightforwardly addressed, even by the 
scientific community, whose contribu- 
tions to the debate he describes as spo- 
radic and "nonanalytical." Consequent- 
ly, he argues, the program was bound 
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to generate false hopes and frustrated 
expectations. 

The initial proposal was formulated in 
1970 by the Senate Labor and Public 
Welfare Committee's Panel of Consul- 
tants on the Conquest of Cancer, a group 
appointed at the instigation of Mary Las- 
ker and her associates, fabled promoters 
of major-disease research. The panel's 
most controversial recommendation, 
faithfully mirrored in the Senate bill, was 
that the war on cancer be coordinated by 
a new agency that would absorb all func- 
tions of the NCI and would operate inde- 
pendently of the National Institutes of 
Health (NIH). The plan thus reflected 
the conviction of the Lasker circle not 
only that the overall deceleration of fed- 
eral research spending must be reversed 
but also that a vigorous program of clini- 
cal and categorical research could flour- 
ish only if removed from NIH control. 

This seemed to represent a major 
switch from previous years, when the re- 
search lobby, top NIH administrators, 
and key appropriations chairmen in Con- 
gress had skillfully collaborated to boost 
presidential budget figures for research. 
But Rettig shows that the research lob- 
by's disaffection in 1970 was rooted in 
long-standing conflicts over priorities 
and procedures within NIH and between 
NIH and the Lasker circle. These con- 
flicts grew more acute with the coming of 
the Nixon Administration, but the NIH- 
Lasker-congressional alliance had been 
more fragile through the previous decade 
than it had appeared from afar. 

It is a complicated story, and Rettig 
occasionally leaves questions dangling. 
He uncritically accepts the notion, for 
example, that a trade-off developed be- 
tween the growing federal commitment 
to health care delivery and research 
funding. Lasker, he suggests, was not in- 
clined to make such a trade-off and in 
fact "sought to go beyond research to- 
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wards the provision of patient care" in 
her instigation of the work of the Presi- 
dent's Commission on Heart Disease, 
Cancer, and Stroke in 1964. The Lasker 
circle was disappointed, Rettig says, 
with what Congress and the Administra- 
tion made of that program. But this hard- 
ly clarifies our sense of Lasker's "broad- 
er" objectives. For many of the changes 
made in the commission's recommenda- 
tions-insuring NIH administration, for 
example, and moving the program away 
from delivery toward a primary empha- 
sis on research-were approved, and in 
some cases engineered, by Lasker allies. 

President Nixon sensed an issue in the 
making as the Panel of Consultants com- 
pleted its work. He sought to gain the ini- 
tiative by announcing the addition of 
$100 million to his budget for cancer re- 
search in his 1971 State of the Union 
message. By May the White House, 
wary of being outflanked by Senate 
Health Subcommittee Chairman Edward 
Kennedy, had dismissed the scruples of 
the Department of Health, Education 
and Welfare and NIH and endorsed the 
separate-agency idea. Meanwhile Repre- 
sentative Paul Rogers and his House 
Commerce Subcommittee on Public 
Health were beginning work on the ver- 
sion of the bill that, in expressing the 
views of NIH, organized medicine, and 
much of the scientific community, was 
ultimately to prevail. The Rogers bill, 
Rettig rightly stresses, left the major 
premises of the Panel of Consultants un- 
contested. But Rogers left the new pro- 
gram in the hands of NCI, and NCI with- 
in NIH, albeit with substantial provi- 
sions for budgetary autonomy. 

Rettig gives an insightful account of 
Rogers's motivation and strategy as a 
new subcommittee chairman seeking to 
establish himself, but he fails to develop 
a convincing explanation for his victory. 
He treats the autonomy Rogers enjoyed 
in running his subcommittee, for ex- 
ample, as a matter of general "congres- 
sional norms." But there were in fact 
wide variations within the House, and on 
the Commerce Committee, in the situa- 
tion of subcommittee chairmen, as sub- 
sequent pressures for a "subcommittee 
bill of rights" attested. That Rogers 
would have a free hand, far from being 
self-evident, requires explanation. Nor 
does Rettig have a sure sense of which 
groups and individuals really counted in 
influencing Rogers and in bringing others 
to accept his position; the book contains 
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too many recitals of who said what in 
public hearings, too little probing of po- 
litical roles and relationships. And the 
account of Executive Branch politics is 
underdeveloped throughout; neither how 
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