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The exact number of patients in the USA who die from
preventable medical errors each year is highly debated.
Despite uncertainty in the underlying science, two very
large estimates have spread rapidly through both the ac-
ademic and popular media. We utilize Richard Dawkins’
concept of the “meme” to explore why these imprecise
estimates remain so compelling, and examine what po-
tential harms can occur from their dissemination. We
conclude by suggesting that instead of simply providing
more precise estimates, physicians should encourage nu-
ance in public medical error discussions, and strive to
provide narrative context about the reality of the complex
biological and social systems in which we practice
medicine.
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ARE MEDICAL ERROR DEATH STATISTICS A “MEME”?

What do articles in leading medical journals like The Lancet,1

the Journal of the American College of Cardiology,2 JAMA
Internal Medicine,3 and Nature Reviews Neurology4 have in
common with popular television shows5 and documentaries,6

newspaper stories,7 textbooks,8 and politicians9? Recently,
they have all uncritically reported that preventable medical
errors lead to hundreds of thousands of annual patient deaths
in the USA or represent its third leading cause of death.
Two claims about medical error deaths are commonly dis-

seminated. First, that preventable medical errors cause up to
440,000 deaths annually, which originated from a 2013 man-
uscript by John James,10 and second, medical error is the third
leading cause of death in the USA, touted in a commentary
from 2016 by Martin Makary and Michael Daniel,11 which
estimated preventable deaths at 251,454 per year.
The examples above are anecdotal, but by more objective

metrics these statistics continue to spread throughout the aca-
demic and lay media. At the time of this writing, the James
paper had been cited 407 times and the Makary and Daniel
paper 467 times.12 The BMJ website still listed the Makary

and Daniel piece among its top six most read articles.13 Ac-
cording to one analysis, their paper was the only scientific
publication of 2016–2017 widely covered by the media that
did not present a novel discovery.14 By comparison, a detailed,
contemporaneous critique of these two estimates written by
the editors-in-chief of BMJ Quality and Safety15 had been
cited only 16 times.12

Why have these recent estimates been accepted so quickly
and widely, despite presenting re-analyses of older data? One
way to understand the success of these estimates is to view
them as potent cultural “memes.” Biologist Richard Dawkins
coined the term to describe ideas that like replicating genes,
propagate “by leaping from brain to brain.”16 Memes, accord-
ing to Dawkins, may be subject to many of the same evolu-
tionary pressures as their genetic counterparts, and thus certain
characteristics make ideas more fit to spread throughout the
“meme pool” of society.
In this perspective, we explain why these popular medical

error estimates are inaccurate, explore the potential adverse
impact of their rapid dissemination, and consider how indi-
vidual physicians can contribute nuance to the cultural meme
pool around medical error deaths.

ARE MEDICAL ERROR DEATH ESTIMATES ACCURATE?

Others have pointed out that the methodology used to
arrive at these medical error claims is imprecise.15, 17 We
will briefly summarize the salient points of prior cri-
tiques. First, these medical error estimates were extrapo-
lated by magnitudes, with only a few dozen purported
medical error deaths closely reviewed in the underlying
data. Second, most of the studies were performed without
the intention of gathering a sample generalizable to the
entire US population. Third, the figures seem to imply a
causal relationship between medical errors and deaths,
though the methods for determining whether an error
led to a patient’s death and whether the error was truly
preventable were not well-defined in the data. Fourth,
neither estimate utilized any established meta-analytic
methodology or guidelines for combining data from dis-
similar studies, but rather reported simple or weighted
arithmetic means. Finally, the largest estimate of 440,000
preventable deaths was only achieved by applying an
arbitrary 200% multiplier to the author’s own calculation
to account for presumed underreporting.
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Assuming 440,000 were an accurate portrayal of annual
preventable deaths that occur in hospitals, the context in which
these studies were conducted and where about 715,000 people
die annually,18 this implies 62% of all hospital deaths are
caused by preventable medical errors. Taking the 251,454
estimate, almost 34% of hospital deaths would be due to
medical errors. We do not believe most physicians could
reconcile such a high percentage of hospital deaths being
caused by preventable medical error. The estimates’ authors
propose even these are fewer than the actual figures. Makary
and Daniel believe their estimate “understates the true inci-
dence of death due to medical error.” James doubled his
estimate to account for hypothetical underreporting but
claimed even this “is probably an underestimate,” suggesting
a factor of three might be better, although doing so would
likely have placed preventable errors as the leading cause of
death in the USA. It has been said these calculations lead to a
“bottomless well of medical error.”15

WHY DO INACCURATE ESTIMATES SPREAD?

In his explanation of the meme concept, Dawkins identified
three features that allowed an idea to spread: longevity, fecun-
dity, and copying-fidelity. These medical error death estimates
tend toward longevity because they have been memorialized
in the scientific literature—including in one of the top medical
journals—which remains archived and accessible over a long
period. Dawkins himself gave an example of “fecundity” as a
scientific idea that is readily accepted and thus heavily cited by
other scientists. This is certainly the case with these estimates.
Perhaps most relevant to this issue is the third aspect of meme
dissemination: copying-fidelity. Ideas are not fixed objects,
and can change as they spread from person to person. A simple
idea may be more easily transmitted unchanged. Consider the
title of Makary and Daniel’s paper: “Medical error—the third
leading cause of death in the US.” It is short, definitive, and
provocative. The title has proven easy to repeat verbatim
throughout the media.
There may be other human factors at play. One is innumer-

acy. Without understanding the total number of annual hospi-
tal deaths, the vast scale of the claims is not recognized.
Another is the concept of “anchoring,” drawn from behavioral
economics.19 As experts and laypeople alike repeat the popu-
lar statistics about medical error deaths, this anchor point
becomes a tough one from which to deviate, and smaller
estimates may be viewed with suspicion given the appropriate
concern over adverse events.
These more recent estimates also suggest a narrative of

change in medical error deaths, which can be more compelling
than a static problem. In the seminal 1999 Institute of Medi-
cine report, preventable medical error deaths were estimated at
44,000–98,000.20 As these newer estimates are much higher,
they superficially suggest the problem is getting worse. These
estimates, however, did not use a comparative methodology

that could directly determine whether more people are histor-
ically dying from preventable medical errors. In fact, one of
the studies underlying both estimates was designed to address
this question and suggested rates of preventable harmwere not
significantly changing over time.21

While no estimates of medical error can fully account for
underreporting, hindsight bias, and the subjectivity of the
concept, better methods are available. Extensive sampling
and review of medical records performed with the intention
of estimating national trends can shed more light on this
question. A rigorous study out of the UK suggested about
3.6% of hospital deaths were due to preventable medical
error,22 while a similar one out of Norway estimated about
4.2%.23 Even in careful studies, however, reviewers often
disagree about how preventable an error was. Extrapolating
these estimates to 715,000 US hospital deaths, 25,740–30,030
people would die annually from preventable medical
errors—significant but an order of magnitude fewer than more
popular estimates. Estimates derived from forensic pathology
data in New York City suggest that therapeutic complications
are the tenth leading cause of death, not the third, and most
complications could be attributed to predictable risks of med-
ical treatment rather than unambiguous mistakes.24

DO INACCURATE ESTIMATES CAUSE HARM?

Some physicians may not perceive the importance of in-
accurate estimates of medical error deaths being dissemi-
nated through the academic and popular media. Yet if
estimates are presented as facts, they can be potent justi-
fication for medical, legal, and political activity. A nation-
al nursing union, for example, has used these estimates to
advocate for new state nursing regulations.25 A local
newspaper used the “third leading cause of death” claim
to place a child’s tragic death as part of a widespread
epidemic, possibly influencing the case’s ongoing litiga-
tion.7 Physicians—including the authors—may agree with
some policies advocated through these estimates, but we
do not personally feel the ends justify the means if it
requires lending too much credibility to contested science.
James, originator of the larger estimate, appears to dis-
agree, concluding in his paper that “in a sense, it does not
matter whether the deaths of 100,000, 200,000 or 400,000
Americans each year” are associated with adverse events
because any of these estimates should prompt political
action. We find such a view cavalier.
It is challenging to quantify the consequences of cultural

activity. Nevertheless, we can examine comparable public
narratives to see how the discussion of medical errors may
contribute to an environment of decreasing public trust in
medicine.26 A recent analysis by Kathleen Jamieson examined
the public narrative about the scientific “reproducibility cri-
sis.”14 Just as false positive results are part of science’s self-
correcting process, so too is the potential for adverse events to
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some degree inherent to the process of providing any medical
intervention—a therapeutic effect can also represent a side
effect depending on pathophysiology and circumstance.
Jamieson suggests that “by employing crisis language to add
urgency to their case for change, scientists license such char-
acterizations to the news.” If our scholarly literature repeats
these implausible estimates of medical error deaths, we permit
the popular media to do so. Jamieson argues that “defective
narratives can enhance the capacity of partisans to discredit
areas of science.” Those who have a financial or philosophical
agenda to discredit physicians can bolster their arguments if
they seem to originate from within the medical community.
Physician Esther Choo has pointed out that a creator of

the popular television show “The Resident,” which is crit-
ical of the healthcare system, appears to be portraying
physicians in an extreme and negative light because she
believes “they are the third leading cause of death.”5, 27 A
national dialogue that inaccurately overemphasizes medi-
cal error as a cause of death could paradoxically increase
reticence to address error at the doctor-patient level if it
heightens physician or hospital fear of litigation.

HOW CAN PHYSICIANS IMPROVE THE DISCUSSION?

While likely useful within specialist research, we do not
believe refined estimates of the total number of preventable
deaths are the primary way to improve the public conversa-
tion. Fundamentally, these statistics suggest no solutions and
provide no nuance. In professional discussions, the popular
term “medical error” is already considered too broad or vague
a concept.
At first, it may seem the way to counteract an inaccurate

meme is with an equally infectious but more accurate one.
This is one option; however, we believe it does a disservice to
doctors and patients to oversimplify these discussions. We
advocate for finding ways to contextualize the issue for the
public—to make it less of a meme entirely.
National-level estimates of medical error obscure the

emergent nature of many mistakes. They erase the fre-
quently winding narrative of adverse events. Many deaths
in today’s hospitalized patients follow a variegated course
marked by acute and chronic illness; invasive, wide-
ranging interventions; fragmented care by multiple subspe-
cialists; and a web of diagnostic testing and clinical rea-
soning unique to each patient. Within the hospital system,
this narrative aspect of error is already embraced through
root cause analyses, morbidity and mortality conferences,
and other forms of individualized review, in addition to
systematic approaches. The same nuance should be
brought to bear on public-facing discussions. The most
vocal public advocates of patient safety are often those
whose professional work is focused on it. They are experts,
but often have one specific viewpoint. Instead, we encour-
age “in the trenches” physicians who experience but do not

specialize in error to contribute to the discussion—to share
their diverse stories, concerns, and ideas for improvement.
As “easy” as it is to cite a simple statistic to support a
worthy cause, the public conversation will benefit from
more nuance.
Memes are simple, long-lived, shareable ideas. Adverse

medical events in contrast occur within complex biological
and social systems. When it comes to discussing medical error
deaths, we need fewer memes and more context.

Corresponding Author: Benjamin L. Mazer, MD, MBA; Department
of Pathology Yale University School of Medicine, 310 Cedar Street LH
108, PO Box 208023, New Haven, CT 06520, USA (e-mail: Benjamin.
mazer@yale.edu).

Compliance with Ethical Standards:

Conflict of Interest: The authors declare that they do not have a
conflict of interest.

Publisher’s Note: Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

REFERENCES
1. Djulbegovic B, Guyatt GH. Progress in evidence-based medicine: a

quarter century on. Lancet 2017;390:415–23. doi:https://doi.org/10.
1016/S0140-6736(16)31592-6

2. Steinhubl SR, Topol EJ. Moving from digitalization to digitization in
cardiovascular care: Why is it important, and what could it mean for
patients and providers? J Am Coll Cardiol. 2015;66:1489–96.
doi:https://doi.org/10.1016/j.jacc.2015.08.006

3. Freund Y, Goulet H, Leblanc J, Bokobza J, Ray P, Maignan M, et al. Effect
of systematic physician cross-checking on reducing adverse events in the
emergencydepartment: The CHARMED cluster randomized trial. JAMA
Intern Med. 2018;178:812–9. doi:https://doi.org/10.1001/
jamainternmed.2018.0607

4. Solomon AJ, Corboy JR. The tension between early diagnosis and
misdiagnosis of multiple sclerosis. Nat Rev Neurol. 2017;13:567–72.
doi:https://doi.org/10.1038/nrneurol.2017.106

5. Choo E. Fox’s new drama ‘The Resident’ makes doctors into villains.
That’s not just bad TV, that’s dangerous., NBC News THINK. 2018
Feb 13. Available at https://www.nbcnews.com/think/opinion/fox-s-
new-drama-resident-makes-doctors-villains-s-not-ncna847261.
Accessed 15 Mar 2019.

6. 3759Films. To Err is Human: A patient safety documentary. Available at
https://www.toerrishumanfilm.com. Accessed 15 Mar 2019.

7. Hunter C, Obradovich K, Dominick A, Doak R, Laird R. Iowa child’s death
begs for medical transparency. Des Moines Register. 2018 Mar 20.
Available at https://www.desmoinesregister.com/story/opinion/edito-
rials/2018/03/20/iowa-surgical-centers-deaths-medical-errors/
441468002. Accessed 15 Mar 2019.

8. Newman DM. Sociology: Exploring the architecture of everyday life. 12th
ed. Thousand Oaks: SAGE Publications; 2018:256.

9. Sanders B. Medical mistakes. Available at https://www.sanders.senate.
gov/newsroom/medical-mistakes. Accessed March 15 2019.

10. James JT. A new, evidence-based estimate of patient harms associated
with hospital care. J Patient Saf. 2013;9:122–8. doi:https://doi.org/10.
1097/PTS.0b013e3182948a69

11. Makary MA, Daniel M. Medical error-the third leading cause of death in
the US. BMJ. 2016;353:i2139. doi:https://doi.org/10.1136/bmj.i2139

12. Carivate Analytics. Web of Science (Core Collection). Available at https://
clarivate.com/products/web-of-science. 15 Accessed March 2019.

13. The BMJ. Most read. Available at https://www.bmj.com. Accessed 13
March 2019.

14. Jamieson KH. Crisis or self-correction: Rethinking media narratives
about the well-being of science. Proc Natl Acad Sci U S A.
2018;115:2620–7. doi:https://doi.org/10.1073/pnas.1708276114

2266 Mazer et al.: Strengthening the Medical Error “Meme Pool” JGIM

http://dx.doi.org/10.1016/S0140-6736(16)31592-6
http://dx.doi.org/10.1016/S0140-6736(16)31592-6
http://dx.doi.org/10.1016/j.jacc.2015.08.006
http://dx.doi.org/10.1001/jamainternmed.2018.0607
http://dx.doi.org/10.1001/jamainternmed.2018.0607
http://dx.doi.org/10.1038/nrneurol.2017.106
http://dx.doi.org/https://www.nbcnews.com/think/opinion/fox-s-new-drama-resident-makes-doctors-villains-s-not-ncna847261
http://dx.doi.org/https://www.nbcnews.com/think/opinion/fox-s-new-drama-resident-makes-doctors-villains-s-not-ncna847261
http://dx.doi.org/https://www.toerrishumanfilm.com
http://dx.doi.org/https://www.desmoinesregister.com/story/opinion/editorials/2018/03/20/iowa-surgical-centers-deaths-medical-errors/441468002
http://dx.doi.org/https://www.desmoinesregister.com/story/opinion/editorials/2018/03/20/iowa-surgical-centers-deaths-medical-errors/441468002
http://dx.doi.org/https://www.desmoinesregister.com/story/opinion/editorials/2018/03/20/iowa-surgical-centers-deaths-medical-errors/441468002
http://dx.doi.org/https://www.sanders.senate.gov/newsroom/medical-mistakes
http://dx.doi.org/https://www.sanders.senate.gov/newsroom/medical-mistakes
http://dx.doi.org/10.1097/PTS.0b013e3182948a69
http://dx.doi.org/10.1097/PTS.0b013e3182948a69
http://dx.doi.org/10.1136/bmj.i2139
http://dx.doi.org/https://clarivate.com/products/web-of-science
http://dx.doi.org/https://clarivate.com/products/web-of-science
http://dx.doi.org/https://www.bmj.com
http://dx.doi.org/10.1073/pnas.1708276114


15. Shojania KG, Dixon-Woods M. Estimating deaths due to medical error:
the ongoing controversy and why it matters. BMJ Qual Saf. 2017;26:423–
8. doi:https://doi.org/10.1136/bmjqs-2016-006144

16. Dawkins R. The Selfish Gene. 2nd ed. Oxford: Oxford University Press;
1990.

17. Gianoli GJ. Medical error epidemic hysteria. Am J Med. 2016;129:1239–
40. doi:https://doi.org/10.1016/j.amjmed.2016.06.037

18. Hall MJ, Levant S, DeFrances CJ. Trends in inpatient hospital deaths:
National Hospital Discharge Survey, 2000-2010. NCHS Data Brief.
2013:1–8. Available at https://www.cdc.gov/nchs/data/databriefs/
db118.pdf. Accessed 15 Mar 2019.

19. Tversky A, Kahneman D. Judgment under uncertainty: Heuristics and
biases. Science 1974;185:1124–31. doi:https://doi.org/10.1126/sci-
ence.185.4157.1124

20. To Err is Human: Building a Safer Health System. Kohn LT, Corrigan JM,
Donaldson MS, editors. Washington, DC: National Academies Press;
2000.

21. Landrigan CP, Parry GJ, Bones CB, Hackbarth AD, Goldmann DA,
Sharek PJ. Temporal trends in rates of patient harm resulting from
medical care. N Engl J Med. 2010;363:2124–34. doi:https://doi.org/10.
1056/NEJMsa1004404

22. Hogan H, Zipfel R, Neuburger J, Hutchings A, Darzi A, Black N.
Avoidability of hospital deaths and association with hospital-wide
mortality ratios: retrospective case record review and regression analysis.
BMJ. 2015;351:h3239. doi:https://doi.org/10.1136/bmj.h3239

23. Rogne T, Nordseth T, Marhaug G, Berg EM, Tromsdal A, Saether O, et al.
Rate of avoidable deaths in a Norwegian hospital trust as judged by
retrospective chart review. BMJ Qual Saf. 2019;28:49–55. doi:https://
doi.org/10.1136/bmjqs-2018-008053

24. Gill JR, Ely SF, Toriello A, Hirsch CS. Adverse medical complications: an
under-reported contributory cause of death in New York City. Public
Health. 2014;128:325–31. doi:https://doi.org/10.1016/j.puhe.2013.12.
003

25. Sainato M. Why America’s nurses are getting ‘hangovers’ from their work.
The Guardian. 2019 Feb 12. Available at https://www.theguardian.com/
society/2019/feb/12/nurses-hospitals-understaffed-risks-burnout.
Accessed 15 Mar 2019.

26. Blendon RJ, Benson JM, Hero JO. Public trust in physicians–U.S.
medicine in international perspective. N Engl J Med. 2014;371:1570–2.
doi:https://doi.org/10.1056/NEJMp1407373

27. Jones AH. Tweet: “There are always debates and we welcome them.
Doctors are threatened. I’m glad. They are the third leading cause of
death and hospitals are overbilling humans in pain. Patient safety
activists are in my corner and I’m fine with that”. Twitter. 2018 Feb 5.
Av a i l a b l e a t h t t p s : / / t w i t t e r . c om/ a h o l d e n j / s t a t u s /
960772858413686784. Accessed 15 Mar 2019.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

2267Mazer et al.: Strengthening the Medical Error “Meme Pool”JGIM

http://dx.doi.org/10.1136/bmjqs-2016-006144
http://dx.doi.org/10.1016/j.amjmed.2016.06.037
http://dx.doi.org/https://www.cdc.gov/nchs/data/databriefs/db118.pdf
http://dx.doi.org/https://www.cdc.gov/nchs/data/databriefs/db118.pdf
http://dx.doi.org/10.1126/science.185.4157.1124
http://dx.doi.org/10.1126/science.185.4157.1124
http://dx.doi.org/10.1056/NEJMsa1004404
http://dx.doi.org/10.1056/NEJMsa1004404
http://dx.doi.org/10.1136/bmj.h3239
http://dx.doi.org/10.1136/bmjqs-2018-008053
http://dx.doi.org/10.1136/bmjqs-2018-008053
http://dx.doi.org/10.1016/j.puhe.2013.12.003
http://dx.doi.org/10.1016/j.puhe.2013.12.003
http://dx.doi.org/https://www.theguardian.com/society/2019/feb/12/nurses-hospitals-understaffed-risks-burnout
http://dx.doi.org/https://www.theguardian.com/society/2019/feb/12/nurses-hospitals-understaffed-risks-burnout
http://dx.doi.org/10.1056/NEJMp1407373
http://dx.doi.org/https://twitter.com/aholdenj/status/960772858413686784
http://dx.doi.org/https://twitter.com/aholdenj/status/960772858413686784

	Strengthening the Medical Error “Meme Pool”
	Abstract
	ARE MEDICAL ERROR DEATH STATISTICS A “MEME”?
	ARE MEDICAL ERROR DEATH ESTIMATES ACCURATE?
	WHY DO INACCURATE ESTIMATES SPREAD?
	DO INACCURATE ESTIMATES CAUSE HARM?
	HOW CAN PHYSICIANS IMPROVE THE DISCUSSION?

	References


