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REFLECTIONS

The Break-Even Point: 
When Medical Advances Are Less 
Important Than Improving the Fidelity 
With Which They Are Delivered

ABSTRACT
Society invests billions of dollars in the development of new drugs and technolo-
gies but comparatively little in the fi delity of health care, that is, improving sys-
tems to ensure the delivery of care to all patients in need. Using mathematical 
arguments and a nomogram, we demonstrate that technological advances must 
yield dramatic, often unrealistic increases in effi cacy to do more good than could 
be accomplished by improving fi delity. In 2 examples (the development of anti-
platelet agents and statins), we show that enhanced effi cacy failed to achieve the 
health gains that would have occurred by delivering older agents to all eligible 
patients. Society’s huge investment in technological innovations that only mod-
estly improve effi cacy, by consuming resources needed for improved delivery of 
care, may cost more lives than it saves. The misalignment of priorities is driven 
partly by the commercial interests of industry and by the public’s appetite for 
technological breakthroughs, but health outcomes ultimately suffer. Health, eco-
nomic, and moral arguments make the case for spending less on technological 
advances and more on improving systems for delivering care. 

Ann Fam Med 2005;3:545-552. DOI: 10.1370/afm.406.

INTRODUCTION

Although modern medicine can be proud of its successes in the preven-
tion and treatment of disease, much more can be done to alleviate 
morbidity and premature mortality. Two transcendent problems pre-

dominate. First, available care is not delivered well: Americans do not always 
obtain the interventions that would improve their health or prevent illness. 
By one account, Americans receive only 55% of recommended health care 
services.1 Gaps in delivery are even greater for the poor and for racial and 
ethnic minorities.2 Second, the interventions that Americans do receive have 
limited effi cacy in improving outcomes. More lives could be saved by devel-
oping better drugs, technologies, and procedures. In effect, society faces a 
choice between these 2 strategies for bettering health and must strike a pru-
dent balance in how many resources it allocates to each endeavor. 

Fidelity
The fi rst endeavor addresses what might be described as the fi delity of 
health care. Independent of the effi cacy or effectiveness of interventions, 
fi delity is the extent to which the system provides patients the precise 
interventions they need, delivered properly, precisely when they need 
them. Fidelity is lacking when patients cannot make known their need 
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for care (eg, there are barriers in access or commu-
nication), when clinicians cannot recognize that an 
intervention is indicated (eg, there is a lack of time, 
knowledge, attention, or memory), and when the 
intervention cannot be delivered properly (eg, there is 
inadequate infrastructure, procedures, safety, coordina-
tion, or information). Fidelity has less to do with the 
properties of interventions than with the functionality 
of the system that delivers them. It requires systems 
of care (eg, practice groups, hospitals) to have intel-
ligent designs, skilled professionals, coordinated teams, 
adequate resources, competent information systems, 
reminders and other decision support tools, coopera-
tion across organizations to achieve seamlessness, and 
a leadership culture committed to patient-centered 
care.3-5 Assembling these conditions is one major way 
for society to improve the health of the population.

Effi cacy and Effectiveness
The second strategy to alleviate disease is to enhance 
the effi cacy (and effectiveness) of interventions. No 
treatment is perfect. Health can be improved if screen-
ing and diagnostic procedures are made more accurate 
and if treatments can perform better in reducing mor-
bidity and mortality. This enterprise involves basic bio-
medical research; the translation from basic science to 
human application; and clinical trials to evaluate effec-
tiveness, safety, adverse effects, and costs. The effort to 
improve effi cacy and effectiveness involves the devel-
opment of new agents and products in university-based 
and private industrial laboratories, and the dissemina-
tion of these products through licensing, advertising, 
and other channels. This prodigious technological 
investment to perfect new drugs and procedures is the 
second major way for society to improve the health of 
the population. 

SOCIETY’S PRIORITIES
An objective observer would concede that the United 
States devotes most of its resources to the second 
aim, the enhancement of effi cacy. The pharmaceutical 
industry spends $32 billion annually to develop new 
drugs and biologics.6 This amount exceeds the entire 
$29 billion budget of the National Institutes of Health, 
which, in turn, spends most of its research dollars on 
basic science and translational research to bring new 
drugs and technologies to market.7 

In contrast, our society spends relatively little on 
fi delity. Health systems spend greatly on delivering 
care—both on its administration and on competition 
for patients—but they spend relatively little on the 
important system redesigns that are essential to deliver 
care well. Although progressive institutions—exempli-

fi ed by the Veterans Administration,8 “breakthrough 
collaboratives,”9,10 and leading health systems11—have 
enacted bold system redesigns and achieved notable 
success in delivering the right care at the right time, 
most health systems and private practices have moved 
less boldly.12,13 Unlike the leaders of other industries 
who have committed themselves to quality, managers 
in health care have not embraced the need for system 
restructuring and have not committed resources to 
optimize service to their clients.14 In addition, policy 
makers have not resolved the barriers to access and 
health insurance that deny care to at least 45 million 
Americans.15 

Society’s investment in research also includes little 
for fi delity. The annual budget of the federal agency 
with chief responsibility for this type of research, 
the Agency for Healthcare Research and Quality, is 
approximately $300 million, $1 for every $100 appro-
priated to the National Institutes of Health.16 Private 
industry spends as much to develop just 1 new drug.17,18 
The spirit of inquiry and innovation that scientists 
apply to the creation of new technologies could yield 
ingenious solutions to the problems of health care 
delivery if similar levels of intellectual energy and 
fi nancial resources were brought to bear.19 Society’s 
choice to channel billions of dollars into the race for 
new drugs and devices suggests that it values effi cacy 
over fi delity as a priority for improvement. 

HEALTH GAINS OF EFFICACY 
AND FIDELITY IN PERSPECTIVE
Is this strategy good for the population? The question 
is posed not to argue against the need for improving 
effi cacy, which is vital, but rather to examine whether 
the balance is correct. The ethical principle of utili-
tarianism20 compels a thoughtful examination of how 
effi cacy and fi delity should be prioritized to accomplish 
the greatest good for the population’s health (and the 
corollary, the extent to which imbalanced priorities 
contribute to disease). 

Suppose a disease claims 100,000 lives each year 
and a drug is available that reduces the mortality rate 
from that disease by 20% (relative risk reduction 
[RRR] = 0.20). The drug therefore has the potential 
to save 20,000 lives each year, but if only 80% of 
eligible patients receive the drug, only 16,000 deaths 
will be averted (Figure 1, A1). If society made no effort 
to improve the effi cacy of the drug but managed to 
deliver it to 100% of eligible persons, 20,000 (4,000 
additional) lives would be saved (Figure 1, A2). But if 
society retains the 20% gap in delivery and works to 
enhance the effi cacy of the drug, the RRR would have 
to rise above 25% (100,000 � 0.25 � 0.8 = 20,000), 
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what we call the break-even point, to do as much good 
(ie, to save 4,000 additional lives) (Figure 1, A3). 

The greater the gaps in delivery, the more effi cacy 
must be increased to make that enterprise more benefi -
cial than improving delivery, as shown in Figure 1. For 
example, if the assumptions in the above scenario are 
held constant, but 60%, rather than 80%, of the eligible 
population receives the medication, the RRR would have 
to rise from 20% to 33.3% to make the enhancement 
of drug effi cacy more benefi cial than improved delivery. 
When access to effi cacious interventions is poor, large 
and unrealistic increases in effi cacy must be achieved to 
surpass the potential gains from improving fi delity. 

IS THE COMPARISON FAIR?
It might be argued that investments to enhance effi cacy 
have a better track record of success than perfecting 
the delivery of care, making these hypothetical calcula-

tions unrealistic. Medicine can point to dramatic gains 
in improving effi cacy, whereas the intractable barriers 
to achieving fi delity make the goal of 100% access 
seem untenable. But the assumptions underlying this 
argument deserve scrutiny. 

First, although biotechnological research does 
yield stunning advances, the denominator is popu-
lated by a much larger number of failures. Only 1 of 
10,000 compounds investigated by the pharmaceuti-
cal industry becomes a new drug. Only 20% of new 
drug applications to the Food and Drug Administration 
progress through clinical trials and are approved as new 
drugs.17,18 Much biotechnological research yields nega-
tive results or produces new agents or technologies of 
minimal value over standard care (eg, “me-too” drugs). 
Only 22% of the drugs approved by the Food and 
Drug Administration represent “signifi cant improvement 
compared with marketed products.”18 When stunning 
advances in effi cacy are set against the denominator of 

Figure 1. “The Break-even Point” (for a drug that reduces mortality by 20%).
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Triangle A. If 100,000 patients are destined to die from a disease, a drug that reduces death rates by 20% (relative risk reduction [RRR] = 0.20) will save 16,000 lives (A1) 
if delivered to 80% of eligible patients. Increasing delivery to 100% would save 4,000 more lives (A2). To save as many lives with without improving upon the delivery rate 
of 80% (A3), the RRR of the drug must be increased to at least 25% (‘break-even point”). 

Triangle B. Delivering the drug to only 60% of patients would save only 12,000 lives (B1), and improving delivery to 100% would save 8,000 additional lives. To save 
8,000 additional lives without improving upon the delivery rate of 60% (B2), the RRR of the drug must be increased to at least 33.3% (“break-even point”). Developing a 
more effi cacious drug is more benefi cial than improving access only if the new relative risk reduction (RRR) exceeds the existing RRR divided by the proportion of the popu-
lation exposed to treatment. The complete nomogram from which the fi gure derives is provided by the Annals in an online appendix available at http://www.annfammed.
org/cgi/content/full/3/6/545/DC1.
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all private and public research efforts, the net public 
health benefi t from the endeavor is modest.

Second, the notion that fi delity cannot be mark-
edly improved is mistaken. A large body of trial 
evidence suggests otherwise.21 According to some 
reviews, the probability of providing the right care can 
be increased by as much as 68% through educational 
outreach and social marketing, 250% by offering 
feedback to clinicians about their performance, and 
420% by instituting reminder systems.22,23 Quality is 
improved and errors are reduced by building systems 
with integrated, multifaceted features that “make it 
hard for people to do the wrong thing.”24 Integrated 
system redesign, popularized by the work of Berwick3 
and Shortell et al,25 is embodied in the Chronic Care 
Model and has improved outcomes for patients with 
chronic diseases.26 

Large-scale system redesign has been recognized for 
some time as an urgent public health priority. Warning 
in 2001 that the health care system was fundamentally 
fl awed, a landmark Institute of Medicine report, Cross-
ing the Quality Chasm, urged the nation and systems of 
care to undertake bold design changes to close the gap 
between what is and what should be done in health 
care.24 The report called for major changes to create a 
system of care that was safe, effective, patient centered, 
timely, effi cient, and equitable.

In the 5 years since that stark warning was issued, 
billions of dollars have fl owed into the development 
of drugs and technologies, but a national resolve to 
rebuild systems to improve delivery is lacking. This 
imbalance in the priority given to effi cacy vs fi delity 
has potentially serious consequences to population 
health, as the following 2 examples illustrate.

Antiplatelet Therapy to Prevent 
Recurrent Stroke
A systematic review by the Antithrombotic Trialists 
Collaboration27 reported that the use of aspirin by 
patients who had previously experienced a stroke or 
transient ischemic attack reduces the incidence of 
recurrent nonfatal strokes by 23%. That is, in a popu-
lation in which 100,000 people were destined to have 
strokes, 23,000 events could be prevented if all eli-
gible patients took aspirin. McGlynn et al1 reported, 
however, that antiplatelet therapy is given to only 
58% of eligible patients. At that rate, only 13,340 
strokes would be prevented in the hypothetical popu-
lation, whereas achieving 100% fi delity in offering 
aspirin would prevent 23,000 strokes (ie, 9,660 addi-
tional strokes). 

Not addressing the fi delity of aspirin delivery and 
opting instead to develop better drugs makes sense 
(given the reasoning outlined above) only if the newer 

agents can lower stroke incidence by at least 40% 
(100,000 � 0.40 � 0.58 = 23,000), but this increased 
effi cacy would require a proportional improvement 
over aspirin of 74%. The pharmaceutical industry has 
invested heavily in alternative antiplatelet therapies; 
clopidogrel and ticlopidine underwent extensive testing 
in trials involving 22,976 subjects. Rather than dem-
onstrating a 74% improvement over aspirin, however, 
these drugs were only 10% to 12% more effective in 
preventing vascular events.27 It is worth asking whether 
the resources expended for the antiplatelet trials might 
have prevented more vascular events if they were 
invested in better systems for the delivery of aspirin. 

Statin Use by Patients With 
Coronary Artery Disease
The use of simvastatin or pravastatin by patients with 
coronary artery disease reduces 5-year coronary artery 
disease mortality by as much as 24%.28-30 McGlynn 
et al1 report, however, that statins are prescribed to 
only 33% of eligible patients. Using the logic outlined 
above, we can posit that developing statins that sur-
pass simvastatin or pravastatin is better for population 
health than achieving 100% uptake only if the new 
agents are 3 times as potent, reducing 5-year coronary 
artery disease mortality by at least 72% (100,000 � 
0.72 � 0.33 = 24,000). 

The degree to which the new generation of statins 
(eg, atorvastatin, rosuvastatin) lower mortality is 
unknown, pending the results of ongoing trials, but the 
evidence regarding their effects on lipid levels suggests 
that they are not 3 times as potent. Rosuvastatin is only 
26% more effective than pravastatin and 12% to 18% 
more effective than simvastatin in lowering levels of 
low-density lipoprotein cholesterol.31 Although this 
superiority is clinically signifi cant, we conclude that 
developing these agents has done less to save lives 
than would robust delivery systems that bring the older 
statins to all eligible patients. 

That care processes can be modifi ed to improve the 
delivery of cardiac drugs is hardly unrealistic.32 Even 
simple interventions can have dramatic effects. One 
trial—conducted in a setting wherein 33% of patients 
with coronary artery disease were receiving lipid-low-
ering therapy—demonstrated the effectiveness of a 
simple reminder system: affi xing a red notice to the 
front of the chart, citing current guidelines and the 
changes necessary to restore adherence.33 Drug therapy 
was instituted or increased in 94% of patients in the 
intervention group but in only 10% of control patients, 
for whom no reminders were used. 

Consider the choice of investing society’s resources 
in making such reminder systems routine vs develop-
ing more potent drugs. If rosuvastatin is 26% more 
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effective than pravastatin in lowering lipid levels,31 
we postulate (in the absence of direct evidence about 
mortality benefi ts) that the drug would reduce 5-year 
coronary artery disease mortality by an additional 6% 
(0.24 � 0.26), saving an additional 2,000 lives in our 
hypothetical population (100,000 � 0.06 � 0.33). In 
contrast, if older statins were retained but reminder 
systems were made routine, 14,640 additional lives 
might be saved (100,000 � 0.24 � [0.94 – 0.33]). In 
essence, forfeiting rosuvastatin to improve delivery of 
existing statins would have saved 7 times as many lives 
(14,640/2,000). 

Establishing reminder systems in the offi ce of every 
physician in the nation would be costly, but developing 
new drugs is also exorbitant, with a cost of approxi-
mately $800 million per agent.17 Spending on statins 
might be higher, given the size of the trials.34 Even an 
investment of $800 million to develop a new statin 
would provide $28 for each of the estimated 28.4 mil-
lion Americans35 who ought to receive statins, a sum 
that could subsidize the cost of reminder systems for 
eligible patients. 

LIMITATIONS
This thesis encounters problems at both the method-
ological and policy levels. The fi rst methodological 
limitation is that relative risk rates and the estimates 
of proportion of the eligible population who receive 
recommended treatments are subject to error. The 
point estimates we used obscure the heterogeneity 
with which interventions perform across agents and 
settings. Second, the calculations assume that patients 
not receiving interventions face the same risk, and 
benefi t equivalently, as those with access. Third, 100% 
uptake is rarely attainable, and the calculations should 
be adjusted for more realistic expectations. Formidable 
challenges impede the delivery of care to disadvantaged 
and minority populations, who are disproportionately 
affected by inadequate access and health insurance and 
by disparities in care.2 Fourth, the hard endpoint of 
receipt of a service does not capture whether the service 
was delivered well, with quality, safety, and compassion.

Beyond its methodological limitations, our thesis 
encounters its greatest diffi culties at the policy level. 
First, we pose a false dichotomy by suggesting that 
the pursuit of effi cacy and fi delity are mutually exclu-
sive, when one endeavor may enhance the other. For 
example, uptake of therapy can be improved if industry 
develops more acceptable products or if advertising 
campaigns alert patients and their clinicians to the need 
for treatment. A major reason why eligible patients do 
not take lipid-lowering medication—lack of awareness 
or agreement that the drugs are necessary36—may be 

mitigated by pharmaceutical companies’ billion-dollar 
advertising campaigns.37,38 

Second, this article focuses on investment in new 
products when often the trade-off involves the inten-
sity of care. For example, while many women receive 
mammograms and Papanicolaou tests more frequently 
than needed,39,40 47% of eligible American Indian and 
Alaskan Native women have not had a recent mam-
mogram.41 Resources consumed by the overuse of care 
might do more good if deployed to serve those receiv-
ing inadequate care. Allocation of resources based on 
the relative effectiveness of health care services and the 
size of the population at risk (eg, allocating for child-
hood immunizations vs heart transplantations) could 
further enhance population health.42,43 A British study 
calculated that reducing cardiac risk factors had saved 
731,720 life-years in England and Wales, compared 
with 194,145 life-years gained by cardiac treatments.44 

Third, our analysis focuses only on selected health 
benefi ts of improving effi cacy and fi delity. A fuller com-
parison would consider other health outcomes, harms, 
and costs, and would elucidate trade-offs in priority 
populations (eg, racial and ethnic minorities, children, 
the elderly).45 

Fourth and most important, the thesis envisions a 
nonexistent decision maker in American society, one 
who is responsible and controls resources for both 
technology development and systems to improve care 
delivery. In our health care system, private-sector manu-
facturers are largely responsible for allocating resources 
to drug and technology development, whereas managers 
of health systems and government agencies decide how 
much to spend on quality improvement. The wealth 
engine in private industry is not a resource shared with 
health plans to redesign systems of care. 

COMPETING AGENDAS
It may be idealistic to expect decision makers in health 
systems or private industry to retain a global perspec-
tive—considering which strategy serves the greater 
good for the population—when other priorities infl u-
ence their resource allocation decisions. Pharmaceuti-
cal companies care about population health but are 
also accountable to shareholders. Promoting statins is 
not just a public health exercise but also a $22 billion 
industry.46 AstraZeneca’s investment in rosuvastatin was 
an effort more to compete with Pfi zer’s atorvastatin 
than to meet a health need in the population.47 

Capitalism and altruism can work at cross-purposes. 
A company faced with potential blockbuster earnings—
such as the $2 to $3 billion per year that both clopi-
dogrel and rosuvastatin generate48—is not expected to 
forgo its profi ts and donate its development budget to 
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help health systems improve fi delity, potentially improv-
ing uptake of competitors’ products, even if these cam-
paigns will ultimately do more for population health. 

Industry’s technological advancement fi nds support 
with the American public, which marvels over scientifi c 
discovery and technological breakthroughs.49 Robotic 
devices and genome mapping are more thrilling than 
bland quality improvement efforts, such as reminder 
systems and organizational redesign, irrespective of 
whether the latter saves more lives.50 

The state is responsible for population health, but 
it can control only public budgets and cannot ensure 
that the vast and widely distributed resources of the 
health care system are deployed in rational propor-
tions. Rarely are the complexities of health optimiza-
tion fi rst on the minds of government decision makers. 
Legislators and political appointees focus on pleasing 
constituents. Regulatory requirements, not health opti-
mization, guide the choices of many agency offi cials. 
Neither the Food and Drug Administration nor the 
Centers for Medicare and Medicaid Services explicitly 
considers how the resources consumed by the inter-
ventions it approves compromise more effective strate-
gies to improve public health.51,52 

Although it may be appropriate to their work 
cultures for decision makers to base their choices on 
parochial concerns, the public ultimately suffers if, in 
the end, interventions that will do the most good are 
displaced by less benefi cial measures. The ethic of utili-
tarianism20 and the duty to provide care to all in need53 
create moral imperatives to design systems to ensure 
that care is delivered well to everyone. This imperative 
compels society to marshal the resources, intellectual 
energy, and national resolve for the reconfi guration of 
structure and process that excellence in care requires.24

Policy makers committed to fi delity would orches-
trate the system solutions that expert panels24,54 have 
recommended but that only selected health centers and 
communities have implemented.55 They would establish 
universal health insurance,15,56 remove fi nancial bar-
riers to care for the poor,57 and address other causes 
of disparities.2 They would transform today’s vision-
ary ideas for a new model of care58 into tomorrow’s 
reality. They would restructure delivery systems and 
realign reimbursement to promote the most effective 
treatments and to replace current fragmentation with 
seamless delivery.9,25 They would provide open access,59 
e-mail consultations,60 and other innovations to ensure 
timely assistance and fewer errors. They would invest 
in information systems to connect patients with the fi n-
est educational resources, decision aids, and electronic 
health records.61,62 Communities would build inte-
grated linkages between health care professionals and 
civic partners—for example, work sites, schools, and 

churches—to help patients implement medical advice 
after they leave the clinic.25,63 

The future may bring greater public interest in fi del-
ity as frustration with health care deepens.64 A national 
survey found that 55% of Americans were dissatisfi ed 
with the quality of health care in 2004, up from 44% in 
2000.65 In time, the public may come to view new tech-
nological wizardry as less of a “medical advance” than 
provision of prompt clinical attention; responsiveness; 
preventive services; skilled care that is coordinated, 
evidence based, and error free; timely reminders; clear 
communication; immediate access to information; cul-
tural sensitivity; equity; and respect.2,9,25,59,62,66-74 

That private and public leaders have chosen instead 
to invest comparatively little in achieving these aims 
and to commit the bulk of resources to making bet-
ter treatments for those who receive care is not only 
problematic in terms of equity, but, as we have shown, 
a potential contributor to excess deaths and morbidity. 
Both lives and ethics are thus at stake. 

Individual physicians can press their leaders, both 
civic and professional, to make fi delity a higher prior-
ity,75 and they can promote fi delity in daily practice. 
This article shows that prescribing the latest drug 
may help patients less than adopting offi ce systems 
to ensure that all eligible individuals receive recom-
mended care.76 Clinicians should look past catchy drug 
advertisements and the promotions of pharmaceutical 
representatives to consider whether the incremental 
magnitude of benefi t offered by newer agents crosses 
the break-even point (Figure 1). 

As a society, we should confront the price we 
pay—in human lives—by maintaining a health care 
system that is not designed to deliver care well. Society 
can realign its priorities. It can spend less profl igately 
on the enhancement of drugs and technology, and 
redesign systems of care to ensure a standard of excel-
lence that fulfi lls the attributes of quality outlined in 
the Chasm report24 and the Future of Family Medicine 
project.58 Failure to act to correct defi ciencies in fi delity 
is, in effect, an affi rmative choice to subject patients to 
greater illness and suffering. To do so while investing 
vast wealth in technology should weigh heavily on 
society’s collective conscience.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/3/6/545. 
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