
On Pain

If you come to think about it, physical pain has many singu
larities. Of all hum an experiences it is, as long as it lasts, the 
most absorbing; and it is the only human experience which, 
when it comes to an end, automatically confers a real if not 
perhaps a very high kind of happiness. It is also the only 
experience this side of death which is by its nature solitary. 
But the oddest thing about it is that despite its intensity, 
despite its unequaled power over mind and body, when it is 
over you cannot really remember it at all.

My Aunt’s Rhinoceros and 
Other Reflections 
Peter Fleming 
Simon and Schuster, 1956.
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Introduction
The old adage, “An ounce of prevention is worth a pound of cure,” 
is not a reasonable guide to the allocation of resources in the health 
care field. If it were, and we had preventive measures for all dis
eases, then health care would consist only of prevention; acute 
health care would only be a dim memory. Unfortunately, effective 
preventive techniques are lacking and the adage is misleading 
because it lumps into one category—prevention—a host of different 
kinds of program.

The basic public health programs of developing sewage dis
posal systems and potable water supplies surely returned more than 
sixteen units of health for each unit of prevention. Some current in
oculation programs, such as those for measles and polio, have high 
payoffs. Incidence of measles continues to be a problem and bears 
an inverse relation to immunization. Cases of polio have almost dis
appeared; on the other hand, to discontinue immunization would 
almost surely result in serious recurrence. Vaccination against 
smallpox is now unnecessary because there is so little incidence of 
the disease that there is no reason to put up with the complications 
caused by the vaccination process. Other programs such as the 
screening for cancer of the cervix are controversial with respect to 
efficacy, periodicity, and the appropriate target population. Finally 
there are a series of programs, such as the installation of seat belts in 
automobiles and the treatment of asymptomatic hypertension, 
which are highly efficacious in theory, but, since they require patient 
compliance, they have proved to have low efficacy in practice.

Preventive health care thus encompasses a vast array of 
programs. Some of these are implemented within the traditional 
medical care system (inoculations); others have no close relationship 
with this system (seat belts); some require no patient action or deci-
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sions (sewage disposal); others need the patient’s complete coopera
tion (management of asymptomatic hypertension). Preventive 
programs have different levels of effectiveness, and different factors 
affect the level of a particular program’s effectiveness both in theory 
and in practice.

As a society we could not possibly afford the cost of all the 
programs that might offer some potential of disease prevention. We 
have to decide, both collectively and individually, how many physi
cian hours, drugs, patient time, and regulatory efforts to devote to 
each preventive program. The most effective prevention programs 
were, in general, implemented first. Through primary prevention it 
was possible to lower the infectious disease mortality and morbidity 
rates. We are now in the fortunate, but more difficult, position of 
choosing among programs which have much lower levels of effec
tiveness; the apparent lack of dramatic opportunities is one measure 
of how far we have come. Our higher incomes lead us to demand 
health even more than our grandparents did and so, even though 
current preventive programs do not have such dramatic effects, we 
are willing to pay more for each unit of prevention.

Many programs compete for our attention, and some of them 
are of doubtful value. In order to make intelligent choices about 
which programs to fund collectively (or to purchase as individuals) it 
is important to gain as much information as possible. In this paper 
we describe several of the aspects of program evaluation. We go on 
to describe some problems that appear to be specific to the evalua
tion of health care programs. Next we present some of the results of 
the extant literature on the evaluation of preventive services. We 
conclude with some recommendations.

Before we begin, we should point out that evaluation of acute 
health care programs is as critical as evaluation of preventive health 
care programs. The proper balance of acute and preventive services 
cannot be achieved without a careful, comparable analysis of both.

A Primer on Evaluation
There are four basic steps involved in any evaluation. (1) List the ef
fects of the program (both beneficial and negative effects). (2) 
Relate the effects quantitatively to the program. (3) Translate the 
effects into some single metric. (This includes comparing inputs and 
outcomes both at present and over time.) (4) Compare the positive
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f and negative effects of the program (Dasgupta and Pearce, 1972; 
s Haveman et al., 1973; Klarman, 1974).
£ Consider the Clean Air Act of 1967; the objective was to

improve air quality (Lave and Seskin, 1970, in press; Stern, 1968; 
Environmental Protection Agency, 1972). The first step in an 
evaluation of the Clean Air Act involves listing its effects. The cost 
of implementing the act includes: the capital cost of the abatement 
equipment that must be constructed and added to existing and new 
equipment; the operating cost of the equipment (as well as any in- 

3 creased operating costs of old equipment); the cost of redesigning 
! plants to enable them to obtain pollution control; and the cost of 
' possible plant shutdowns and the resulting short-run unemployment 

due to the new emission standards. In addition, there is the cost of 
further research and development that must be done in order to 
achieve emission standards. The benefits we hope to derive from 
cleaner air are many. These include: lower morbidity and mortality 
rates; improved visibility; lower cleaning costs; longer lives for some 
materials; less damage to plants and animals; and a generally 
improved quality of life.

The second step in the evaluation is to relate the benefits and 
the costs of the programs to the degree of abatement and to quantify 
the relationships. Ideally one would want to know both how much it 
would cost to attain a given level of air quality (stage 1, costs versus 
emission levels, and stage 2, emission levels versus ambient air 
quality) and the benefits associated with each level of air quality. 
The air cost-quality relationship is difficult to ascertain but not so 
difficult as the air quality-benefit relationship. This is not only 
because there are many pollutants, but also because each pollutant 
has a different effect.

The third step is to translate the effects of the program into a 
single metric. The economists’ metric of choice is the dollar. The 
costs of implementing the program can be readily monetized—in 
fact most of the costs of implementation, with the exception of the 
temporary increase in the unemployment rate and design cost, are 
already stated in dollars. Many of the benefits of the Clean Air Act, 
however, cannot be readily translated into this metric. We can es
timate the benefits of lower cleaning costs and reduced damage to 
buildings by the dollars saved on cleaning and building repair. We 
can value the benefits of a decrease in visits to the physician and 
hospital episodes (as a result of improved health status) by the
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decreased expenditure on these services. It is more difficult to 
monetize the value of improved visibility. Other benefits, such as 
improved health status and improved life expectancy, can be 
measured in dollars only by making controversial assumptions.

If we are content to stop with the listing of the effects as deter
mined in step two, we can avoid this whole issue; this approach may 
be reasonable if only a single program is being considered. 
However, such an approach is not reasonable if many programs are 
being compared. In order to evaluate and compare many programs 
directed at similar problems, it is necessary to group at least some of 
the benefits into categories (for example, person years saved and 
disability days saved). Then it becomes possible to analyze the 
programs in terms of how much improvement is achieved in each 
health category for each dollar spent.

However, stopping short of measuring all benefits in the same 
metric is unsatisfactory. To compare the efficacy of a number of dif
ferent kinds of programs, some method of aggregating the benefits, 
either an intuitive one or a formal one, must be used. Intuitive ag
gregation is inherently suspicious since individuals differ in their 
judgments; certainly a casual judgment is inappropriate for deci
sions involving lives and millions of dollars. We would not pretend 
that aggregating benefits is easy or without controversy, but we see 
no real substitute for attempting to translate all the effects into one 
common metric so that all can be compared.

As noted above, most economists prefer to use dollars as their 
common metric. We hesitate to use such language before a dis
tinguished audience from the APHA: dollars somehow seem crude 
and incommensurate with human suffering, particularly when we 
think of weighing green pieces of paper against lives. However, dol
lars represent real resources that can be used to produce other 
health care programs, other kinds of public services, or private con
sumption goods such as food, clothing, or even entertainment. 
Perhaps a better way of phrasing the question is to ask whether 
resources should be used for a particular preventive program, for 
general medical care, for improving education, or for increasing 
consumption by the poor. The dollar is a good metric for such com
parisons. This is not to say that we know how to translate all health 
benefits into dollars; that question (as discussed below) is the focus 
of much research.

Once the benefits and the costs have been determined and
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perhaps monetized, the fourth step is to compare the benefits to the 
costs. At this point an assessment can be made as to whether an 
ongoing program (the Clean Air Act) is worthwhile at its current 
level or whether a potential program should be implemented and if 
so at what level. (Such an assessment can also be made at the end of 
the second step.) The decision maker must consider each step of the 
analysis very carefully. Given how complicated it is to perform a 
good evaluation, it is highly unlikely that perusal of a one-page sum
mary would be sufficient.

From the amount of criticism directed at the various ap
proaches used to monetize the benefits of health programs, one 
would think that the third step is the most difficult step. In actuality, 
the most difficult, as well as the most important, step of the four is 
the second. In order to relate the effects quantitatively to a program, 
one must first establish causality. For example, does cigarette 
smoking cause lung cancer (Sterling, 1975)? Does cigarette smoking 
cause cardiovascular disease? Does soft water cause heart disease? 
Do chemicals in the environment cause most of the cancers 
(National Academy of Sciences, 1974)? Do screening and early case 
finding lead to decreased morbidity and mortality rates? And in the 
case of the Clean Air Act, how much disease does chronic air pollu
tion really cause?

A discussion of these causal links reads like a textbook on 
epidemiology or on the philosophy of science. If A and B are as
sociated, there are four logical conclusions: (1) the effect merely 
arose by chance, (2) A causes B, (3) B causes A, and (4) there is 
some other factor or set of factors, C, which is the cause of both A 
and B. The fourth explanation, spurious correlation, is the most dif
ficult to disprove. Whatever might be said about the relative merits 
of retrospective evaluation, prospective evaluation, or laboratory 
experiments, the only basis we have forjudging causation is post hoc 
ergo propter hoc. However, one must be careful not to cry causality 
without a painstaking analysis of the data and with careful attention 
to alternative explanations (Hill, 1965; Blalock, 1964; Lave and 
Steskin, in press).

Another reason why the second step is difficult is that, even 
after causality has been ascertained, each effect must be quan
titatively linked to the program. By the quantitative link, we mean 
the “dose-response” curve. For example, the Delaney amendment, 
which bans any food additives shown to be carcinogenic, makes no
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sense to us for it does not consider the dose response curve. A food 
additive which can be shown to be carcinogenic in a dose a million 
times greater than would ever be consumed by man is to be given the 
same attention and response as an additive which is carcinogenic in 
doses which are commonly taken. The importance of the quan
titative link is underscored by the outcry generated by the recent 
FDA ban on saccharin.

Biostatisticians have tended to concentrate on the first part of 
step two (the establishment of causality) and have neglected the se
cond part (the estimation of the quantitative association). Both steps 
are important. Both parts are necessary for a complete evaluation.

Unresolved (Perhaps Unresolvable) Issues
Economists have directed their attention to some of these problems; 
other problems have been investigated by other disciplines. We 
begin by discussing a noneconomic problem.

1. The Ethics o f Data Collection
An inherent problem in evaluating any preventive program is the 
potential lack of data. Theoretically, the clinical trial is the classic 
research design for obtaining such data but in practice there are 
often problems in implementing and sustaining a trial. If physicians 
suspect a technique is more (or less) effective than existing techni
ques, they tend to use it exclusively (or not at all). It is difficult to 
reconcile one’s obligation to an individual patient with one’s obliga
tion to knowledge in favor of the latter. Since human health and 
welfare are at stake, ethical issues must arise in a clinical trial. The 
cost of running clinical trials is only one reason why more are not 
done.

Whatever the difficulties, clinical trials are essential. Current 
medical practice is filled with treatments of preference for which 
there is no more than a shred of evidence of superiority over alter
native treatments. Worse, there have been treatments of preference 
later shown to be ineffective or even pernicious, such as radiation of 
the thyroid glands in children. This is not the place to discuss ques
tions of informed consent or the obligation of the physician to do his 
best for each patient; however, there are many examples where 
shortsighted considerations or overzealous treatment has harmed
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rather than helped patients. For example, universal screening for 
breast cancer using mammography has come under fire recently. 
Some experts have argued that the incidence of breast cancer in 
young women (not otherwise identified as high risk) is so low, and 
the additional detection power of mammography sufficiently small, 
that screening of young women winds up saving fewer lives than are 
destroyed by the screening test (through cancer caused by radiation 
from the test). A diagnostic tool useful for screening women with 
specific symptoms, or even useful for screening high risk women, 
may be pernicious when used for screening low risk women.
2. The Value o f Health
We noted that if one is going to translate the health benefits of a 
preventive or acute medical program to a common metric, that 
metric will probably be dollars. To some it is evident that health is 
priceless and that we cannot put a value on it (Schelling, 1968; 
Hirshleifer et al., 1974). However, taken literally, this would mean 
that society should not cease to expend resources to improve health 
until there is absolutely no possibility that further expenditures 
would improve health. It is obvious, however, that we all act as if 
there are tradeoffs between health and other goods as we allocate 
our resources, privately and publicly. Some of us choose to engage 
in risky occupations, to participate in risky sports, or to drive cars 
less safe than others we might buy.

Determining a value for health, for a life or for a certain state 
of health, has been discussed since the turn of the century and has 
been the subject of extensive literature (Dublin and Lotka, 1930; 
Rice, 1966; Acton, 1973; Cooper and Rice, 1976; Thaler and Rosen, 
1973; Berg, 1973; Mishan, 1971). At the moment we simply do not 
have good measures. For some restricted purposes the present value 
of wages may be a good approximation. However, there are situa
tions where wages do not provide a good indicator. For example, ex
cessive noise in the workplace leads to partial deafness with a 
latency period of twenty years. There are little or no lost wages or 
additional medical costs associated with the deafness, but, it seems 
evident that individuals would be willing to pay a great deal to avoid 
this disability. In such cases the value of wages plus medical costs is 
simply an irrelevant indicator of the value of health. In other cases, 
such as comparing benefit-cost ratios for programs directed at dif-
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ferent demographic groups, the measure is completely inap
propriate. Society doesn’t agree with the implications of wage com
parisons that show children and homemakers to be worth little and 
retired people to be worth nothing.
3. The Discount Rate
In any program, when the benefits or costs accrue over time they 
must be made commensurate and discounted back to a single period 
through the use of an interest rate. However, we observe many dif
ferent interest rates at a point of time. Consumers face interest rates 
as high as 18 percent when they borrow and as low as 5 percent when 
they save. Corporations attempt to get returns of 30 percent before 
taxes (but have averaged only about 10 percent after taxes). When 
funds are to be spent on a public project, the relevant questions are: 
“Where do these funds come from?” and “What rate of return are 
we foregoing by investing in this project?” Since these questions are 
difficult to answer, economists have advocated using a range of dis
count rates, perhaps from 5 to 10 percent, in order to see whether 
the project evaluation is sensitive to the precise discount rate used 
(Dasgupta and Pearce, 1972; Klarman, 1974). Many projects will 
not be attractive at even the lowest discount rate and other projects 
will be attractive at even the highest discount rate.

Making benefits and costs commensurate in different periods is 
even more of a problem for health care projects. A consumer may 
discount future health states at a rate different from future con
sumption of goods and services. For example, a consumer who saves 
and has funds in a savings account which earns 5 percent would 
make consumption expenditures commensurate in different periods 
by using a 5 percent discount rate; that is, such a consumer could ex
change consumption in one period for consumption in another by 
applying a 5 percent annual discount rate. At 5 percent interest, $1 
is worth $3 twenty years hence. This means that the consumer would 
be willing to trade $3 worth of goods and services twenty years from 
now for $1 now or vice versa. However, such a consumer might 
regard disability or death twenty years from now as being much 
closer in value to disability or death today. It is not evident that 
future adverse health states would be discounted at the same rate. 
Some consumers would spend almost as much to protect themselves 
against adverse health outcomes that have a twenty-year latency
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period as they would against immediate adverse health outcomes; 
other consumers would be willing to spend nothing to protect 
themselves against adverse outcomes that have a twenty-year 
latency period.
4. Volunteer Services
Two of the problems discussed above were related to the monetiza
tion of benefits; similar problems can arise in monetization of costs. 
In many health care activities, resources are provided at costs below 
market prices. In the extreme case, volunteer workers perform ac
tivities that would be costly to purchase. For evaluation purposes all 
resources should be valued at their opportunity cost. Thus, if a 
facility is given rent-free for a project, the correct value is the rent 
that the facility could have earned in an alternative use.

This problem occurs in a slightly different form when one 
program is piggybacked on another. For example, in an outpatient 
clinic the “slack time” of a nurse or a doctor could be used for a test 
or an inoculation. However, if an additional nurse or physician 
would have to be hired once the program changed from experimen
tal to service status, then the cost of the latter ought to be used in 
determining the costs of the program rather than the fact that the 
enthusiasm of current participants means that no salary costs are in
curred.
5. Errata
i. Evaluations are often filled with fallacies. One common fallacy is 
that the creation of new jobs, whether for deliverers of health care or 
construction workers on a new facility, is a benefit, not a cost. The 
wages should be counted as a cost since many programs compete for 
funds; because we cannot undertake all projects, we should do First 
those with the greatest benefit relative to cost.

ii. One must distinguish between a program’s potential effec
tiveness and its probable effectiveness when widely implemented. 
Programs which are effective in clinical settings with highly trained 
personnel (or other controlled environments) may be less effective in 
the field. Consider potable water, sanitation, and seat belts. The full 
potential of improved water quality and sanitation can be achieved 
because success does not depend on individual compliance. In con-
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trast, because the automobile seatbelt as a protection system relies 
entirely on individual compliance (only about 25 percent of 
automobile occupants have their seatbelts fastened), a potentially 
efficacious system is partially ineffective in practice.

iii. One must not assume that if approaches A through Y don’t 
work and Z is the only remaining approach, that it must work. At 
the National Conference on Prevention in June 1975 there were 
some discussions that smacked of this fallacy. All participants 
agreed that if people followed healthful lifestyles, their health status 
would improve. If possible, it would be more effective to change the 
personal habits of individuals in order to prevent disease than to try 
to repair ill health with personal medical services. Some people then 
concluded that health education is the most effective means for 
health improvement. While we are mildly skeptical about the ef
ficacy of health education, the point is that it is not logical to jump 
from a conclusion that health education could be effective to the 
conclusion that health education will be effective.

Is Evaluation Helpful?
Before we summarize some of the results of prior evaluations of 
preventive programs, we should again raise the fundamental ques
tion: is evaluation helpful?

The list of problems above appears formidable. Added to these 
should be the fact that in many instances not much information is 
available to a physician or to a public official faced with a decision, 
for example, to ban a suspected carcinogen. In recent years many 
suspected substances have been banned with hardly a shred of 
evidence of their harmfulness, much less sufficient information to 
conduct a careful evaluation. Furthermore, new treatments are 
often used before there is conclusive evidence of their efficacy.

There is an inherent difference between the task of a public 
health official or physician faced with an immediate health problem 
and the scientific questions of causality and efficacy. While we 
would not want to imply that decision makers should always wait 
for conclusive evidence on causality or efficacy (indeed, the cost of 
waiting might be prohibitive), we would also not want the scientific 
questions neglected. Prudence dictates that decision makers often 
act before conclusive evidence is accumulated; but scientific in
vestigation should not stop with such a decision. Evaluation is neces-
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sary in order to answer the scientific questions and thereby to deter
mine if the original prudent decision was correct or should be 
revised.

Even if conclusive information is unavailable, the public health 
official and the physician (and the patient) can benefit from the 
evaluation. Listing the effects of the decision and attempting to 
relate each to the scope of the program is valuable, even when one 
can only guess at the facts. Even without data, many flights of fancy 
are grounded by correctly formulating the problem in terms of in
puts, outcomes, alternative uses of the resources, and alternative 
risks.

The difficulties in evaluation should be viewed not as an 
apology that we can do no better, but rather as a goad to improve 
this technique and to apply it more widely. We already spend over 
$130 billion on health care each year. There is no substitute for pos
ing the questions correctly and for getting the best possible answers, 
even if all of the questions cannot be answered satisfactorily. 
Systematic analysis is better than visceral reaction.

Some Results
We co-chaired a task force on the Economic Impact of Preventive 
Medicine which reported to the National Conference on Prevention 
in June 1975 (Lave et al., 1975). With the help of an excellent com
mittee, we went through much of the literature evaluating preventive 
health care programs. It seems that 1974 and 1975 were the years 
for reviewing prevention; in 1974 the New York Academy of 
Medicine’s annual conference was devoted to prevention and health 
(New York Academy of Medicine, 1975) and from October 5 
through December 21, 1974, the Lancet published a series of articles 
on screening (for a summary, see Holland, 1974). All three reports 
are recommended. Below we summarize some of our results.
Overall Impression
There were few analyses in which the four proposed steps above had 
been followed. The major exceptions were the evaluations of the 
vaccination programs (Axnick et al., 1969; Witte, 1974) and the 
evaluation of the multiphasic program at Kaiser-Permanente in 
Oakland, California (Collen et al., 1973). (In these studies, the
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benefits were monetized at the market wage rates.) Most analyses 
stopped at trying to ascertain if the proposed intervention had an ef
fect; that is, changed the health status of the population at risk. The 
difficulty that investigators had in establishing this association rein
forces our argument that the second step of the evaluation is the 
most difficult and most important. The costs of the programs were 
often not identified. In addition, it was rare that varying degrees of 
intervention had been applied so that one could estimate the “dose- 
response” curve.
Environmental Control
Although we did not review any of the work on the efficacy of the 
traditional public health kinds of measures, we have no doubt that 
they were effective. Indeed, in a cross-national comparison, Stewart 
(1971) found that funds allocated to public health programs account 
for a substantial variation in mortality rates across the countries 
and are more important than the number of physicians.

Air pollution and water pollution come closest in concept to the 
environmental problems faced at the turn of the century. There is a 
good deal of evidence that lowering air pollution levels would lead to 
a significant decrease in morbidity and mortality in urban areas 
(Lave and Seskin, in press; EPA, 1972; Amdur, 1976; Peskin and 
Seskin, 1975). The epidemiologic evidence has been reinforced by 
studies in toxicology and occupational medicine. Considering cur
rent costs of abating air pollution (and monetizing the health 
benefits at wage rates), it is estimated that the benefits are con
siderably greater than costs for enforcing the particulate and sulfur 
oxide standards mandated by the Clean Air Act. Abating air pollu
tion is a high priority program.

Abatement of water pollution is a lower priority program since 
people need not expose themselves to polluted water (Peskin and 
Seskin, 1975). In contrast to air pollution, our exposure to the 
adverse effects of water pollution is lessened by modern water treat
ment plants in urban water supply systems. However, even here 
there is growing evidence that carcinogenic substances are present in 
many urban water systems. This situation warrants monitoring.
Healthful Lifestyles
Much is being written on the theory that healthy habits will lower
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morbidity and mortality rates while smoking, excessive drinking, 
excess weight, poor nutrition habits, too little sleep, too little exer
cise, and so on, will raise these rates (Belloc, 1975; Palmore, 1970). 
The evidence suggests that a widespread change in health habits 
could be highly effective in improving the health of the nation. It is, 
however, a big step to go from identifying this problem to designing 
a program for its resolution. While we would argue that much work 
ought to go into innovative experimental programs, we believe 
such programs ought to be carefully evaluated before they are 
implemented on a large scale.
Immunization
Immunizing vaccines have been developed for a number of com
municable diseases. Benefit-cost analyses of the immunization 
programs have been conducted primarily at the Center for Disease 
Control (CDC). To assess the immunization programs, it was neces
sary to consider the efficacy of the vaccine, the cost of administering 
the vaccine, the benefits from the reduced incidence of the disease, 
and the cost of side effects. If one uses wage rates to monetize the 
health benefits, the measles vaccine program appears to have a 
benefit-cost ratio of about 10:1 (Axnick et al., 1969). The benefit- 
cost ratio of a mumps vaccine program is significantly lower 
(because the complications of the disease are rarer), and the CDC 
concludes that the costs of a mumps vaccine would exceed the 
benefits if given by itself, but benefits would exceed costs if the vac
cine were given as part of a regular examination or in conjunction 
with other vaccines (Witte, 1974). Rubella vaccine has not been 
evaluated, but there is evidence that the economic cost of the rubella 
epidemic of 1965—66 ran to $1.5 billion (Witte, 1974). Clearly the 
benefit-cost ratio of a combined rubella-measles-mumps vaccine is 
very high as the costs are only a little higher than for one alone.
Screening for Disease
Screening is an example of secondary prevention. The basic purpose 
of screening is to detect the presence of a disease before the onset of 
symptoms, to initiate early treatment, and thus to influence subse
quent morbidity and mortality patterns.

Screening for phenylketonuria (PKU) was made almost univer
sal in the United States before analyses were done to justify the
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program. While there is evidence that the effectiveness of the screen
ing programs could be enhanced (Holtzman, 1973) and there are 
substantial difficulties with the evaluations to date, there appears to 
be agreement that the benefits of screening for PKU exceed its 
costs.

A wide range of estimates have been published concerning the 
benefits of screening for cancer of the cervix utero. Evidence on the 
efficacy of screening is confounded by the fact that mortality due to 
cervical cancer has been decreasing in the unscreened as well as the 
screened population and because of uncertainty about the natural 
course of the disease. Furthermore, those women who are more like
ly to be examined on a regular basis, middle and upper income 
women, normally have a lower rate of cervical cancer than do lower 
income women. There remains some doubt among the experts about 
both the efficacy of screening in general and the frequency with 
which screening should take place even if it is efficacious.

The evidence of the efficacy of screening for breast cancer is 
much better than that for cervical cancer. The basic data on the ef
fects of screening for breast cancer are from a large scale clinical 
trial on older women, carried out at the Health Insurance Program 
of Greater New York (HIP), a prepaid group practice plan. The 
data from that program indicate that the mortality rate of the group 
which was screened was lower than that of the group which was not. 
During that trial, the effectiveness of both palpation and mam
mography were assessed; palpation was more effective, although 
each technique missed some tumors. The cost of the program was 
not indicated. A similar trial has not been conducted for younger 
women.

The best data we have on the effects of annual multiphasic 
screening come from a large-scale clinical trial carried out over a 
ten-year time period at the Kaiser-Permanente Health Plan in 
Oakland, California (Collen et al., 1973). The results of that study 
suggest that the effectiveness of annual screening is ambiguous. 
There were significantly fewer deaths from two diseases for which it 
is believed that early treatment makes a difference (cancer of the 
colon and rectum and hypertensive cardiovascular disease) among 
the screened population. However, in examining the differential 
health status of different population groups, it was found that, on 
the one hand, the morbidity and mortality rates of men who were 
forty-five to fifty-four years old at the beginning of the trial were
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lower for those who received the treatment (were screened) than for 
those who served as the controls, while on the other hand, the mor
bidity and mortality rates of women who were forty-five to fifty- 
four years old at the beginning of the trial were higher for those who 
received the treatment than for those who did not. No discernible 
differences in mortality and morbidity rates could be ascertained for 
the younger cohorts.

We can do no better than to summarize the conclusions of our 
task force report.

1. Health care programs must be evaluated if we are to realize 
the potential of medical care, prevent iatrogenic disease, and con
tain cost; in particular, cost effectiveness can be applied and is an in
valuable aid in deciding whether a program should be required, 
financed through public funds, encouraged, or perhaps even 
prohibited. The results of such evaluations are of as much interest to 
consumers who must decide how much to spend on preventive ser
vices as they are to public decision makers.

2. Both therapeutic and preventive health care programs ought 
to be evaluated by equally critical techniques and judged by the 
same criteria.

3. Research and development must be accomplished to deter
mine the efficacy and costs of proposed programs; in particular, 
large scale clinical trials, some of the most important techniques for 
developing evidence on efficacy, should be encouraged. If possible, 
trials should be set up to determine the effect of alternating levels of 
the treatment.

4. General health status is the primary measure of efficacy; 
improved methods of measuring health status must be developed 
and applied.

Measuring the Effectiveness o f Prevention
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Cura Aegrotorum

First and foremost, special care is taken of the sick, who are 
looked after in public hospitals. There are four at the city 
limits, just beyond the walls. These hospitals are so spaciously 
laid out as to be comparable to as many small towns. The in
tent of this design is twofold: first, that the sick, however 
variable their number, should never be crowded so close 
together as to cause discomfort and inconvenience; and sec
ond, that those who have a contagious disease may be isolated 
from the rest in order to prevent the spread of infection. These 
hospitals are very well appointed and equipped with every
thing conducive to health. Besides, such diligent treatment 
and constant attendance of expert physicians are given that, 
though no one is sent there against his will, hardly anybody in 
the whole city, when suffering from illness, would not rather 
be nursed there than at home.

Sir Thomas Mores 
Utopia, Book 2, 
1516



Measuring the Effectiveness of Prevention: II

SAM SHAPIRO
Health Services Research and Development Center, 
The John Hopkins Medical Institutions

A Framework
Over the past decade or two, there has been an explosion in the 
literature of the United States and other countries on preventive 
health measures. Almost every theoretical, methodological, and 
substantive aspect of primary prevention and secondary preven
tion1has come under close scrutiny and is treated both on a broad 
conceptual level and in terms of highly specific applications 
(Breslow, 1976). To a large, extent, the critical appraisals have 
centered on existing and proposed measures for primary and sec
ondary prevention closely related to the content of personal health 
services and dependent on an effective interface between the health 
care system and individuals in a target population.

A powerful current of thinking about prevention that is gaining 
momentum and has the potential for shifting attention away from 
the health care system is summarized succinctly in The Forward 
Plan for Health, FY 1978-82 (U.S. Dept. HEW, 1976).

In the absence o f a major scientific breakthrough (e.g., a cancer cure), 
further expansion o f  the N ation’s health system is likely to produce 
only marginal increases in the overall health status o f the American 
people. Obviously, we must continue efforts to correct the inequities 
and the maldistribution o f services in the current system , but in the 
long run, the greater benefits are likely to accrue from efforts to 
improve the health habits o f  all Am ericans and the environment in 
which they live and work.

The basis for this statement and LaLonde’s (1974) comprehensive 
document on the Canadian situation is an examination of the 
leading causes of death and disability, and the factors related to the
‘Primary prevention defined in terms of interventions designed to prevent the occur
rence of disease or injuries responsible for disability or death; secondary prevention 
in terms of interventions aimed at altering favorably the course of disease through 
early detection and treatment.
M M F Q /  Health and Society /  Spring 1977
G Milbank Memorial Fund 1977 291



environment and “life styles” that epidemiologic and laboratory in
vestigations have implicated as causes.

Part of the evidence consists of clearly defined relationships be
tween an agent such as smoking, industrial wastes, or occupational 
hazards, and specific causes of death. Other evidence is more global, 
such as the association between combinations of certain health 
habits (smoking, drinking, physical activity, regularities of meals, 
hours of sleep, height-weight relationship) and life expectancy, 
reported in the cohort studies by Belloc and Breslow (1972) and Bel
loc (1973) (Table 1). The data are provocative and focus attention 
on the possibility that major improvements in health status might 
occur through alterations in life styles. They cannot be interpreted 
as a prediction that general adoption of the changes would result in 
the most favorable life expectancies observed in the study.

A number of the “good health habits” included in the study 
represent prudent prescriptions for reasonable daily living, and the 
data provide a stimulus for public education, but, as commented on 
by Breslow and others, it is important to recognize that the arduous 
task of testing for efficacy has not been obviated. Actually, the 
closer we examine the details of “life styles” and the more the call is 
heard for individuals to assume greater personal responsibility for 
their health, the more complex become the issues. Not only are 
there severe problems in modifying behavior to effect change in “life 
styles,” but in some instances larger and more pervasive socio
economic changes may be preconditions, a consideration that is also 
present in primary prevention of many specific diseases. Without 
losing sight of this fact, the judgment being made here is that it is 
necessary to select and test the efficacy of discrete preventive ac
tions. And for this there are guideposts applicable to proposals that 
bear on “life style” or on health care processes.

Particularly relevant are (a) the commentaries by Cochrane 
(1972), Holland (1974), and Sackett (1975) on the need for rigorous 
research to test the efficacy of screening and treatment procedures, 
(b) the criteria that have been advanced for judging the state of 
readiness for widespread application of preventive health measures 
(Wilson and Jungren, 1968), and (c) the recognition that changing 
provider and consumer behavior is extraordinarily difficult 
(Somers, 1976; Bryant, 1976; Green et al., 1975). In effect, while 
prevention has an essential role for the present and future in achiev
ing high levels of physical and emotional functioning, major invest-

292 Sam Shapiro
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TABLE 1

Average Remaining Lifetime Using Death Rates of 
Three Health Practice Groups

N u m b e r  o f H e a lth  P rac tic e s3
A g e 0 - 3 4 - 5 6 - 7

Men 45 21.63 28.15 33.0855 13.77 20.21 24.9565 10.61 13.71 17.4175 7.43 10.23 11.2285 6.47 5.82 5.04
Women 45 28.58 34.08 35.8455 20.02 25.11 27.8365 12.35 17.30 19.8775 8.63 11.70 12.5085 4.63 7.50 7.61
Source: D ata  ab stra c te d  from  T ab le  X , page  79, “ R e la tio n sh ip  o f  H e a lth  P rac tic e s  and  M o r ta lity ,” Belloc, 
N edra B., Preventive  M ed ic in e  2: 6 7 —81 (1973), based  on 5 xh  y e a rs  o f  fo llow -up  o f persons covered  in a ho u se 
hold survey, A lam eda  C o un ty , C a lifo rn ia , 1965.
aN um ber o f  positive responses to  th e  fo llow ing item s: u sua lly  sleep  7 o r  8 h rs; e a t b re a k fa s t a lm o st every day ; 
eat between m eals once in a w hile, ra re ly , o r  never; w eight for m en be tw een 5% un d er and  19.99% over d esirab le  
weight for height; w eight fo r w om en, no t m o re  th a n  9.99%  over d esirab le  w eight fo r he igh t; often  o r  so m etim es 
engage in active sp o rts , sw im  o r ta k e  long w alks, o r  o ften  ga rd en  o r d o  physical exercises; d rin k  no t m o re  th a n  
four drinks a t a tim e; never sm oked  c iga re tte s .

ments are required, often over a long period, to develop new knowl
edge and methods for applying effectively what is known.

Issues Affecting Selection of Methodologies
The discussion that follows poses a number of issues that require 
resolution in order to determine the nature and scope of investiga
tions concerned with efficacy and application of preventive health 
measures. Illustrative material is drawn from research that has been 
completed or is in progress and from among controversies about 
prevention. Attention is focused on prevention in which the in
dividual’s participation is essential. This is designed to sharpen the 
discussion and does not represent a judgment about the relative 
value of prevention in this area compared with prevention related to 
occupational, industrial, and environmental hazards.

There may be disagreement about the rate at which contribu
tions might be expected from research in one area or the other, or 
their relative effectiveness in lowering morbidity or mortality rates. 
However, there are problems in both areas that affect large groups
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of people as well as small, highly circumscribed sub-groups. Deci
sions concerning allocation of resources for research should clearly 
not be determined by whether personal health services or environ
mental problems are involved, but rather by whether the problem is 
significant because of its prevalence, its disabling, impairing or 
lethal effect, and whether there is a reasonable basis and method for 
testing the efficacy of the proposed preventive action.

With respect to efficacy, perhaps the most difficult and 
consequential of the issues from a methodological and, at times, 
ethical standpoint, is how “hard” does the evidence have to be to ac
cept the preventive measure. Here we are dealing with a diverse ar
ray of questions. Are there competing hypotheses about the etiology 
or epidemiology of the condition? Are there risks to the subjects in
volved? What is the scope of the medical, social, or economic 
changes that would be needed to implement a positive finding? How 
persuasive does the relationship between prevention and effect have 
to be for those who determine whether or not action is to be taken? 
How much of an effort is required to replicate the study? What are 
the consequences of a wrong conclusion for future inquiry (for ex
ample, an erroneous negative result could continue the search for a 
preventive measure unnecessarily and at high cost, and, on the other 
hand, an erroneous positive result could divert attention from alter
natives for preventive action)? Are we testing whether to introduce a 
preventive measure or to withdraw one that has been accepted as ef
ficacious but about which doubt has arisen?

Closely associated questions concern the level, nature, and 
scope of the effect. For some problems, it may be adequate to dem
onstrate that a nontrivial effect, however this may be defined, has 
been achieved. For other problems that require large resources in 
the implementation stage, it is imperative to establish that the inter
vention has a high probability of causing a change that reaches a 
level agreed to as important. The “nature of the effect” question 
brings us face to face with an even more complex issue. For exam
ple, are we dealing with a problem that requires measurement of 
multiple types of outcome that may have different social values, as 
would be the case if mortality were to decrease but protracted, 
severe morbidity were to increase? On another and equally fun
damental level, are the indicators of health status widely enough ac
cepted to provide a basis for policy and planning purposes? Of 
considerable importance are the current efforts to go beyond the 
conventional mortality, morbidity, and disability measures central



Measuring the Effectiveness o f  Prevention 295
to the examples discussed later (Berg, 1973; Elinson, 1976). Their 
goal is to develop scales of social, mental, and physical functioning 
that provide sensitive measures of health status applicable in deter
mining the effectiveness of health care programs. Clearly, these 
developments are relevant for the measurement of the value of 
proposals for prevention.

With respect to “scope of the effect,” a major issue is whether 
the intervention may have a significant impact on one segment of 
the population and not on another. Our knowledge of the etiology of 
disease and the influence of biological, social, or demographic fac
tors on the course of disease is so incomplete that often one cannot 
assume that the effect will be the same on all strata of the 
population.

A completely rational approach to the design of an inquiry into 
the efficacy of a preventive measure would consider, in advance, all 
of these questions and perhaps still others. This does not mean, of 
course, that all have equal weight or that there would be universal 
agreement about what can be set aside. Further, an overriding fac
tor may be the limitation of options in selecting the methodology or 
in the size of sample or characteristics of the study group. A ran
domized trial may clearly be the best theoretical choice from every 
standpoint but because of the course of events or the nature of the 
intervention this design is precluded as illustrated by the first two 
studies considered below.

Measuring Effectiveness — In Practice
Maximizing the Utility o f  Available Data
For years, the case of determining whether the Pap smear and treat
ment of cancer of the cervix in situ results in reduced incidence of in
vasive cervical cancer or mortality has been cited with great 
justification as a lost opportunity for definitive study. A randomized 
trial started twenty-five to thirty years ago could long ago have set
tled the issue but instead, major screening programs were started in 
a few areas with provision to monitor changes that occurred in rates 
of in situ and invasive cervical cancer and in mortality. Reductions 
became apparent and the Pap smear achieved widespread accep
tance as a preventive measure.

For a long time and until quite recently, comparisons between
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cervical cancer mortality rates in areas that had aggressive screen
ing programs and those that did not showed similar trends; chal
lenges about the efficacy of the Pap smear were common (Coch
rane and Holland, 1971). This is not the time to review in detail the 
evidence that has altered the outlook. However, a new analysis of 
the Canadian experience by geographic area indicates a relation
ship between the extensiveness of screening and mortality from 
cancer of the uterus (Table 2) which persists when a wide range of 
socioeconomic variables are introduced (Miller et al., 1976). Al
though the investigators point to limitations in the analysis, their 
conclusion is that the efficacy of the Pap smear is established and on 
this there will undoubtedly be great agreement. Further, decisions 
about allocation of resources for the use of the Pap smear will be 
made in the absence of a precise estimate of effectiveness derived 
from research, although simulation models provide useful working 
estimates (Knox, 1973). Today the more important considerations 
are the epidemiologic evidence on where the problem is still signifi
cant, the periodicity of and efficiency of alternatives for applying the 
procedure. The point behind this account is not to suggest that a 
randomized trial is a luxury but that force of circumstances may 
make it impossible and other means for reaching conclusions need 
to be examined.

Selection o f an Alternative to Randomized Trial
Another instance in which large stakes are involved concerns 
regionalization for perinatal care. Professional opinion holds that 
there is a great potential for reducing infant and perinatal mortality 
rates and possibly reducing in children the number of seriously 
handicapping conditions that have their antecedents in the ante
natal, intrapartum, and postpartum periods. The mechanism'would 
be well coordinated systems of care that respond appropriately and 
in a timely way on the basis of risks identified throughout preg
nancy and in the postpartum periods. This goes beyond the infant 
transport systems that are already in operation and involves 
creating new relationships among hospitals and physicians and, 
often, shifts in maternity services. In addition, new costs may well 
be generated.
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TABLE 2

Fall in Mortality from Cancer of the Uterus 
1960-72 Related to Screening in 1966. Three Year 

Average Age-Standardized Rates, Female Aged 30-64  
Counties and Census Divisions, Provinces of 

Nova Scotia, Quebec, Ontario, Manitoba, and Alberta
Screening in 1966, 

ra te  p e r  1,000 w om en  
aged 20  o r  m ore

P ercen tage fa l l  
in m o rta lity  

1 9 6 0 -6 2  —  1 9 7 0 -  72

Less than 24 -27.524-49 -23 .650-99 16.8100-249 23.8250 or more 38.7
Source: “Mortality from Cancer of the Uterus in Canada and Its Relationship to Screening for Cancer of the Cervix.” A.B. Miller, J. Lindsay, and G.B. Hill: Int. J. C ancer  17: 602—612, 1976.

Although there is agreement among many authorities that 
these appraisals are correct, progress towards regionalization has 
been slow. Aside from the usual difficulties of carrying out fun
damental changes in the structure and process of care, it remains 
unsettled whether the changes will, in fact, produce large enough 
reductions in mortality or morbidity to justify the effort and 
modifications required. Strong evidence is needed on magnitude of 
change and on whether the change varies with socioeconomic 
characteristics of the population associated with health care 
behavior during pregnancy, nutritional status, age-parity and other 
risk factors. One could hypothesize why one group might benefit 
and another not and it would be essential for an evaluation of 
regionalization to address this question.

A program to accelerate the regionalization of perinatal care 
that utilizes periodic risk assessments for secondary prevention is 
being supported by the Robert Wood Johnson Foundation 
(Merkatz and Johnson, 1976). The eight perinatal centers receiving 
funds from the Foundation are aiming their efforts at well-defined 
populations that cover a wide spectrum of ethnic, socioeconomic, 
and geographic variables and medical care environments. The 
national evaluation has a number of components in its strategy that 
relate to process and outcome, the details of which cannot be dealt 
with in this presentation.

However, the change in the mortality rate is to be measured
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through a quasi-experimental design that utilizes before and after 
observations for the demonstration and comparison areas. Also, a 
major objective is to assess the relative effectiveness of regionaliza
tion for different segments of the population. The evaluation in
cludes a study at one year of age of the changes in developmental 
and other deficits. What has been conceptualized is a spectrum of 
reproductive casualties to which society may give different values, 
and a measurement process that attempts to assess the extent to 
which a program influences changes in defined categories of those 
casualties.

These are only two examples of serious attempts to measure the 
value of preventive measures. Neither utilizes the randomized 
clinical trial; one because of a missed opportunity to do so, the other 
because of the impossibility of introducing the intervention under 
such study conditions.
A Program o f Randomized Trials
There are other interventions for primary and secondary prevention 
for which nothing short of a randomized trial would provide the 
needed information. A number of the trials are costly and entail 
many operational risks but they are aimed at health conditions ex
perienced by large proportions of all segments of our society. In the 
aggregate they represent the most extensive clinical trials in popula
tions of ambulatory patients that have been conducted in the U.S. 
As stated in the foreword to a briefing document prepared by 
National Heart, Lung, Blood Institute (1975) on clinical trials, “in 
spite of preliminary results obtained through use of new therapeutic 
modalities on small groups of patients, it is not axiomatic that pro
jected benefits will be realized when findings are introduced into 
general medical practice.” This rationale dictates certain require
ments for a study of efficacy; for example, testing should produce 
measures of effect rather than a “Yes—No” answer; it should have 
the capability of providing data for major sub-groups of the popula
tion; it should be based on a rigorous methodology that would 
minimize controversy about accepting the results as valid; and at
tention should be given to problems of implementation.

The Multiple Risk Factor Intervention Trial (MRFIT) for the 
prevention of coronary heart disease among men and the Hyper
tension Detection and Follow-up Program (HDRP) for the reduc-



299
Percent Change in Death Rates from Ischemic Heart Disease 

by Age and Sex, 1960-1967 and 1968-1975
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MALE FEMALE
3 5 -4 4  4 5 -5 4  5 5-6 4  65-74  3 5 -4 4  4 5 -5 4  5 5 -6 4  65-74

3 5 -4 4 4 5 -5 4

Moles 1975 70.5 292.3

1968 9Z8 355.0

Femoies 1975 16.4 709

1968 22.8 87.6

5 5 -6 4  6 5 -7 4

779.1 1724.1

960.9 21574

258.9 789 I

319.4 1040.2

Source- Divisor of Anolysis, National Center for Heolth Statistics,
Health Resources Administration, DHEWFig. 1.

tion of morbidity and mortality from hypertension among men and 
women are interesting cases. In MRFIT, prevention aims at a 
reduction in elevated lipids, elevated blood pressure, and cigarette 
smoking (JAMA, 1976). In HDRP, the interventions consist of 
carefully programmed antihypertensive therapies (Langford, 1976). 
Both trials are being conducted during periods of intensive cam
paigns in the general population to alter or control the risk factors 
involved. Whether or not these campaigns are responsible, the fact 
is that mortality from ischemic heart disease and cerebrovascular 
diseases has been decreasing at unprecedented rates among men and 
women (Figs. 1 and 2). From what is known through observational 
studies of the increased risks associated with the variables being ad
dressed and from the VA hypertension therapeutic trials (Freis, 
1967, 1970) the effect of the interventions should override these con-
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Percent Change in Death Rates from Cerebrovascular Diseases 

by Age and Sex, 1960-1967 and 1968-1975

MALE FEMALE
35-44 45-54 55-64 65-74 35-44  45-54 55-64 65-74

1968 and 1975 Death Rates per 100,000 (ICDA 330-334,430-438)
3 5 -4 4 45-54 55-64 6 5 -7 4

Males 1975 11.6 33 9 108.0 363.1

1968 16.4 477 145.8 496.1

Females 1975 11.8 30.7 77.1 2569

1968 16.7 41.2 102.6 3651

Source1 Division of Analysis, National Center for Health Statistics, 
Health Resources Administration DHEW

F ig. 2.

current changes. But the investigations carry a heavier burden in 
measuring change than originally contemplated and the ex
perimented design (i.e., a randomized trial) assumes increased 
importance.

A Long Term Randomized Trial
The last investigation to be discussed here is the randomized clinical 
trial in the Health Insurance Plan of Greater New York to deter
mine whether periodic screening with mammography and palpation 
results in reduced mortality from breast cancer (Shapiro, 1976). 
Some aspects of the experience are particularly relevant for this
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panel in considering the efficacy of preventive actions. A serious dis
ease, breast cancer is the target for secondary prevention. It is es
timated that 7 percent of all women will at some time in their lives 
have a diagnosis of breast cancer, and a large proportion, about one 
out of four of all women, will have a breast biopsy. There has been 
no change in breast cancer mortality for almost 40 years (Fig. 3), 
and except for what the current adjuvant trials may produce, no 
benefits in prolonging life have been established for modifications in 
therapy that have taken place. From a study design standpoint, 
evaluation of screening’s effectiveness in lowering breast cancer 
mortality requires gathering data over a long period (ten to fifteen 
years) during which incidence and treatment of the disease miglit 
change. Further reliable information must be obtained on the size of 
the benefit in view of the costs and complexities in making screening 
generally available. The project is still in the follow-up stages but it 
has already gone far in meeting its objectives. The picture that has 
emerged is a 30 percent reduction in mortality from breast cancer 
attributable to the screening program with all of the gains at ages 50 
and over and none below 50 years of age (Table 3). Although the 
study did not provide for a randomized trial of the efficacy of 
mammography alone, case fatality rates for breast cancers detected 
in this way (palpation negative) are low (Table 4) and it is estimated 
that the inclusion of mammography accounts for about a third of 
the reduction in mortality.

The controversy that has erupted in the United States, about 
the extension of screening to the population at large, centers on the 
risks associated with radiation exposure from mammography and 
how to deal with the no benefit findings in the HIP study for women 
under 50 (Bailar, 1976). This is in addition to the issues of organiza
tion, costs of services, and consumer and professional acceptance 
that are faced when a major new program is contemplated, a set of 
problems the 27 NCI-ACS breast cancer detection demonstration 
projects was designed to address. A careful assessment of the radia
tion question using available estimates would seem to lead to the 
conclusion that the risks do not outweigh the benefits of using 
mammography for women over 50 years of age, but until new 
evidence appears there is no basis for routine screening of asymp
tomatic women or those at relatively low risk below age 50. More 
general reservations about screening for breast cancer with 
mammography and clinical examination do exist and new trials to
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AGE-ADJUSTED DEATH RATE FOR CANCER OF BREAST 1940-1974
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TABLE 3
Breast Cancer Deaths by Age 

Nine Years of Follow-up from Date of Entry
N u m b e r o f Deaths

S tu d y Control

Total 91 128
Age at Death: 40—49 years 17 1750-59 40 6760 and older 34 44
Age at Entry: 40—49 years 39a 48a50-59 40 6060-64 12 20
Age at Diagnosis: 40—49 years 30 2750-59 42 6760 and older 19 34
a D a ta  by age  a t en try  and  age a t d iag nosis follow:

A ge a t E n try A ge a t D iagnosis
( 4 0 - 4 9 ) T o ta l 4 0 - 4 9 5 0 -5 9

S tu dy 39 30 9
C o n tro l 48 27 21
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TABLE 4

Cumulative Case Fatality Rates (per 100) Among Breast 
Cancer Cases8 Detected on Screening by Modality

Y e ars  F o llow ing  D iagnosis

M oda lity^
N o. o f  
C ases 7 8

Total 132 21.3 28.3 (4.0)cMammography only 44 9.2 14.4 (5.5)Clinical only 59 20.3 31.8 (6.2)Mammography and clinical 29 41.4 41.4 (9.2)
Cases positive on bothmodalities plusMammography only cases 73 22.1 25.2 (5.2)Clinical only cases 88 27.3 35.2 (5.2)
?Cases detected w ith in  five y ea rs  a fte r  en try ; fo llow -up th ro u g h  1 2 /3 1 /7 5 .
DInitial evidence for b iopsy reco m m en d a tio n  m ad e  ind epend en tly  by  tn e  tw o m o da litie s. 
cNum bers in paren theses a re  s ta n d a rd  e rro rs  du e  to  sam p ling .

test the cost-effectiveness of alternative approaches, including in
struction for self-palpation, are being advanced.

From Research to Implementation
Thus far, the emphasis has been on measuring the effect of preven
tive measures. Most often, the issue that attracts attention when ap
plication is being considered is the costs or resources required with 
lesser attention being given to defining the problems of implementa
tion and finding solutions. The question can be stated in a variety of 
ways; for example, what is the state of readiness among providers 
and the general public for accepting the results of an efficacy trial, 
and how rapidly and by what means can acceptance be achieved; are 
there changes needed in the structure, delivery and financing of care 
or in the skills of the providers of care or in their relationship to 
patients? Another formulation involves searching for effective 
strategiessfor diffusion of results; or for reaching target populations, 
linking the preventive measure to follow-up care, changing the 
health care and personal health behavior of the population, and as
suring the accessibility and quality of the services. The importance 
of such issues seems obvious, in view of the fact that many of the 
health problems in our society are rooted in the chronic diseases or 
in other conditions for which the resolutions are complex.



304
All of this sharply demonstrates that it is a rocky course from a 

“hard” finding in an efficacy trial to taking action, and detours are 
more often than not encountered. There is no guarantee that results 
from rigorous research will be decisive in formulating policy or that 
a decision to move ahead will not be made even while a trial is under 
way. But this does not mean that such research on new proposals for 
prevention is nothing more than an academic exercise. Our past ex
perience indicates that future challenges to a program should be an
ticipated, particularly if large resources and difficult changes are re
quired and results become equivocal. The investment made in mea
suring the efficacy of the preventive measure will then be seen in 
retrospect as a wise, far-sighted action.

Sam Shapiro
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Measuring the Effectiveness of Prevention: III 
Commentary

MYRON E. WEGMAN
School of Public Health,
University of Michigan

It is obvious in the preceding papers that the techniques of measur
ing program effectiveness are multiple, interrelated, and not easily 
assessable themselves as methods. I shall try to use some practical 
illustrations to highlight some aspects that seem to me clear and 
some very murky.

My first point is that regardless of specific method, having 
done an evaluation once does not mean that it’s done for all time. To 
be sure, the ever present need for the evaluation process is implicit in 
both the Lave and Shapiro papers but there is also a “time” or 
secular factor in evaluation. Situations do change, as in smallpox 
eradication, the very example cited by the Laves. Worldwide small
pox control (which they meant, I believe, rather than eradication, 
per se) has far different significance for the United States today 
than it did fifty years ago. As recently as 1947 millions of people 
were vaccinated in New York City in a period of a few weeks. The 
panic attending appearance of an imported case, with immediate 
contact cases, led to a glossing over of the benefit-risk ratio: there 
was city-wide vaccination, with neither time nor personnel available 
for the usual precautions. In the face of an epidemic the risk of any 
control procedure is minimized and evaluation of its effectiveness 
often neglected.

One cannot mention smallpox without noting the anticipation 
throughout the world that the last case anywhere has occurred. Stop 
and think about that. As a measure of effectiveness there can be 
nothing better, certainly, than the ultimate in prevention, no more 
cases at all—and, therefore, no need for further specific preventive 
measures. There is still an uneasy fear in many quarters that the 
virus is still hiding in an isolated village somewhere, and to answer 
that fear, intensive surveillance has been planned for at least two 
years.
M M F Q /  Health and Society /  Spring 1977
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When one speaks of eradication, in its specific sense, the tear

ing up of a disease by the roots so that it will never reappear, one 
thinks immediately of malaria, object of the first commitment to a 
worldwide eradication program. Assessment of results was built 
into the plan when first undertaken in the Americas in 1954 and 
worldwide in 1955, and was designed and scaled for the several 
stages of the eradication plan. There have been individual and 
isolated successes and failures but they add up to an overall result 
much less favorable than with smallpox. On the other hand, it is 
cogently argued that much of the reason that the malaria effort ran 
into difficulty was the inadequacy of personnel and resources from 
the outset. The moral commitment was there, but the willingness to 
mount an overwhelming attack from the beginning was not. One 
may well say that whole-hearted dedication cannot overcome half
hearted support.

Despite failure to reach the ultimate goal of eradication, the 
malaria experience is instructive in other ways as regards measuring 
effectiveness. Both previous papers discussed the need to distinguish 
between life-saving and health-saving. Shapiro wisely pointed out 
the relative futility of exchanging what may well be a temporary 
reduction in mortality for an increase in morbidity. This is par
ticularly appropriate for malaria where another obvious measure of 
effectiveness is economic impact, favorable or unfavorable. There 
are some who suggest that reduction in both mortality and mor
bidity, as health conditions improve, may indeed be counter
productive.

One well known example is the thesis that measures to reduce 
infant mortality interfere with natural selection and survival of the 
fittest. This thesis conveniently forgets that the most easily preven
table deaths in infancy are environmentally, not genetically, in
duced. I should like to cite two instances that may cast light on some 
of the issues involved.

One story occurred more than twenty years ago in a rural area 
of what was then British Guiana. The mayor of a village in the in
terior received the district health officer, his staff, and his inter
national advisers with open arms when they came in with a program 
to clean up malaria. About a year later, when they came to check on 
progress, there were men armed with rifles to keep them away. A 
conference was held, under a white flag, at which the mayor said 
frankly, “We don’t want any more of this public health nonsense.



We used to be very happy here. A year ago we had a population of
10,000 workers and only 5,000 jobs. Of our people 5,000 were 
always sick with malaria so there were always 5,000 jobs for the 
others. Everybody who could work was working. Then you came 
along and wiped out the malaria. We still have 10,000 workers and 
we still have only 5,000 jobs. But now there are always 5,000 un
employed and we have crime, robberies and murders that we never 
had before. It’s all your fault!”

Obviously there are many, many other parts of the world where 
malaria control has brought economic benefit. I cite the People’s 
Republic of China because it is more vivid in my memory. When I 
was in China in 1973 I learned that the malaria program had been 
given special importance because with chronic shortage.of person
nel, preventable illnesses were given top priority. Chairman Mao’s 
first dictum in health was “stress prevention.” I shall not go into the 
economics or the societal implications of a country of 800 million 
where retired people are urged to go back to work not just to supple
ment their pensions but because there are more jobs than people. 
Clearly, economic planning needs to be related to health planning as 
well as vice versa. To accept fatalistically that the existing situation 
necessarily limits the jobs that can be made available and that 
therefore enough illness or death should be allowed to exist in order 
not to have more people than jobs is just as unacceptable as to say 
that the way to control population is to let infant death rates stay 
high.

These illustrations underline the importance of evaluating the 
effect of any national communicable disease program on other 
countries, whether or not eradication is the goal. An attack on 
smallpox, or malaria, or tuberculosis, or measles, must be cor
related, at least in part, with how the results affect and are affected 
by neighboring states. Effectiveness at one stage of development, 
national or worldwide, may be very different at a later stage.

In a general sense, the influence of changing times and condi
tions on health programs illustrates the interrelationship between 
quantity and quality, so dear to the dialectical philosophers. Quan
titative change in health needs is taking place constantly as is the ef
fectiveness of health procedures. At some point, the magnitude of 
these changes reaches the level where one may say a qualitative dif
ference exists. At that point substantial change in procedures, im
munization programs, or whatever, may be indicated.
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A somewhat more homely illustration of the time and quantity 

factors occurred at Charity Hospital in New Orleans 25 years ago, 
in connection with an outbreak of diarrhea in newborn babies. An 
epidemiologic study showed that the disease pattern was unusual, in 
that occurrence was limited entirely to breast fed babies. Although 
further studies never did identify a specific microorganism the 
epidemic was clearly infectious in pattern. There was, moreover, 
clear epidemiologic association of the disease with the “preventive” 
use of boric acid solution to wipe off the mother’s nipples each time 
before she breast fed her baby. Two of the bottles of boric acid solu
tion on the ward were subsequently shown to be contaminated with 
common microorganisms. All we did was to stop the “preventive” 
action, refuse to use any of the insistently recommended antibiotics, 
and the epidemic ceased.

All of this reinforces for me the need for permanent, constant 
and iterative evaluation of ongoing practices.

I turn now to another kind of problem in assessing the effec
tiveness of preventive techniques. This illustration is also from the 
field of child health (in case there is any doubt, that’s my original 
field) and raises the question of the success of the effort to reverse 
the seemingly inexorable worldwide change from breast feeding to 
bottle feeding.

In developed countries it is quite possible, although it requires 
some effort, to obtain the benefits from bottle feeding that come 
almost automatically from breast feeding. The major problem 
comes from putting the milk—whether cow’s, goat’s, human’s, is 
unimportant—in a bottle. It is the preservation, transfer, and 
preparation that open all sorts of possibilities for things to go 
wrong. Even though environmental pollution is currently low in this 
country—I believe, however, that the Laves underestimated how 
much water pollution still exists—danger of contamination always 
exists where there are multiple steps in the delivery process. Besides 
other advantages, breast feeding—the direct producer-consumer 
system—is obviously unmatched in preventing difficulties of con
tamination and nnfection. The boric acid business I mentioned 
earlier was, after all, a “technical” intervention. To the extent 
breast feeding is diminished one is lessening the effectiveness of a 
potent preventive procedure.

All of the above is well known and one might say that in our 
milieu it is of minor importance. But remember that behavior in the
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United States is an example for the world. And worldwide, in many 
of the developing countries, one of the greatest dangers to health is 
the steady and frightening decrease in breast feeding. Bottle feeding 
has become the fashion, the mode, what the “rich people” do, the 
thing to imitate.

Efforts by health authorities have been chiefly in the field of 
education and propaganda, with indifferent results, if one considers 
overall figures on proportion of infants breast fed. I often think 
wistfully—wouldn’t it be great if we could get the enormous adver
tising machinery of the brassiere manufacturers on our side?

Incidentally, a curious and more hopeful reversal has taken 
place in recent years. An increasing number of younger, college- 
educated mothers are insisting on breast feeding, although 
sometimes, sad to say, they are faced with opposition from 
obstetrical and nursing staff. This increase came to my attention 
again recently when house officers in our pediatric service told me 
they guessed that, at age 3 months, 40 percent of the babies seen at 
University Hospital are breast fed and perhaps only 5 percent at the 
Wayne County Hospital.

The breast feeding situation is one example of attempts to 
change health behavior. Certainly, our behavior in regard to many 
aspects of our daily lives that affect health must be changed, if we 
are, all of us, to be better off. Yet quantifying the long range effects 
of health education on behavior is not readily achievable by the 
techniques we’ve heard of so far. One of the greatest difficulties in 
evaluating change in this area is, in my view, the wonderful tendency 
of us public health workers to equate activity with accomplishment. 
The very difficulty of the task, however, underlines the need to give 
more attention to the development of methods to assess the techni
ques of education, to measure differences between teaching and 
learning, to decide what practices are effective.

In contrast with dealing with the abstractness of behavior, the 
effectiveness of such specifics as “preventive” physical examination 
and laboratory procedures must also be measured. I am persuaded 
that early detection of treatable diseases and problems, for example, 
obesity, is very important. But for many years I have had serious 
doubts that most current routines of periodic examination and 
screening are the best way to accomplish this. What is far more 
logical, it seems to me, is to select specific screening procedures to 
be directed at specific population groups and to adapt the
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periodicity to such factors as age, sex, social characteristics, special 
disease suseptibility, and the likelihood that something useful may 
be done as a result of the detection. This is the sort of targeted ap
proach that came out of the conference on preventive medicine men
tioned by Judith and Lester Lave. Evaluating the effectiveness of 
targeting rather than a dispersed, shotgun approach should be 
feasible.

A favorite bete noire of mine has to do with failure to choose 
clinical laboratory procedures wisely. Even when not related direct
ly to preventive activities, carrying out these procedures affects both 
health care costs and effective use of available facilities. In the brief 
hospital ward supervision I undertake each year as professor of 
pediatrics I am concerned at the amount of unsolicited laboratory 
results presented to me. When I ask why a test was done the answer 
is usually either, “We thought you’d ask for it” (on the contrary I 
ask for justification for the test!), or that “ It’s cheaper.” It ap
parently is cheaper to do a panel of twenty tests than to pick out the 
ones you need. A true evaluation might, however, ask how often in
evitable laboratory errors in one of the unneeded procedures re
quires costly repetition. Beyond the fruitless multiplication of cost, 
incidentally decreasing availability of funds for preventive activity, 
such a wholesale and unanalytic approach pushes aside the more ef
fective and more easily evaluated target program.

A new and rather frightening reason for proliferating 
laboratory work, which surely will influence definitions of effec
tiveness, is the “need” for defense against accusations of malprac
tice. If we are measuring effectiveness in reaching an objective and 
the objective is not related, and even possibly antithetical, to better 
health, we are all in trouble.

An even broader definition of prevention is implied in 
Shapiro’s citation of regionalization in perinatal care. In the ’30s 
and ’40s we were organizing transportation systems to move 
premature infants to sophisticated neonatal centers. Effectiveness is 
increased when the transportation of the mother at risk is done 
before the baby is born, thus diminishing the risks for both.

Finally, a word about the conclusions and the consequent deci
sions that follow evaluation. I was impressed with Professor 
Shapiro’s analysis of why one did not always have to have a ran
domized clinical trial to come to a sound and secure conclusion. The 
randomized planned trial has distinct advantages, but just because it
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cannot be done for one reason or another, evaluation is not hopeless. 
Shapiro noted that there are times when one simply has to make a 
decision about starting a program before the results are all in and 
Judith and Lester Lave commented on the insecurity of conclusions 
when there are not enough data.

Yet public health people are often asked to decide whether to 
continue or institute a given preventive procedure when one simply 
cannot be certain if it is effective or not. Without diminishing by one 
whit the need to persevere in seeking the needed information, I re
mind you, in closing, of a remark by Alan Gregg, the late great vice 
president of the Rockefeller Foundation: “The essence of wisdom is 
the ability to make the right decision on inadequate evidence.”
Address reprint requests to: Myron E. Wegman, School of Public Health, University 
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The editor has, for many years, indulged in the archaic 
pleasures of keeping a commonplace book. Literary glean
ings, often serendipitously hit upon, are entered as they 
illuminate the workings of health and society. These apoth
egms and paragraphs are a useful reminder that wit and wis
dom are rarely dulled by the dust of libraries.

We commend this device to our readers; it is a well- 
assessed, low-level technology. And the personal pleasures 
afforded are so readily shared.

Your own discoveries would be welcomed by the editor 
for inclusion in Health and Society as space permits.

D.P.W.




