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INTRODUCTION

Overdiagnosis and overtreatment have serious implications for individuals, healthcare systems and

society (see Box 1)1 2 and effective strategies are urgently needed to help the public, clinicians, and

policymakers address this problem. Communication about overdiagnosis has been highlighted as an

essential strategy for moving forward. However, communicating about it presents several

challenges, such as the potential to confuse the public, undermine trust and adversely affect those

already diagnosed. Various communication-based strategies offer real promise; this paper describes

what is currently known and what we need to know to communicate effectively,

and safely about overdiagnosis and overtreatment.

Box 1.

Overdiagnosis and its consequences1 2

 Overdiagnosis occurs when a diagnosis is “correct” according to current
professional standards, but when the diagnosis and/or associated treatment has a
very low probability of benefiting the person diagnosed:2 It is caused by a range of
factors such as:

o Use of increasingly sensitive tests that identify abnormalities that are
indolent, non-progressive or regressive (over-detection)

o Expanded definitions of disease, for example ADHD and dementia, and
lowering of disease thresholds such as hyperlipidemia or osteoporosis
(over-definition)

o Creation of pseudo-diseases (also called ‘disease mongering’) e.g. ‘Low T’
and ‘Restless leg syndrome’

o Clinicians’ fear of missing a diagnosis / fear of litigation
o Patient / public enthusiasm for screening/ testing and desire for

reassurance
o Financial incentives

 Consequences of overdiagnosis
o Psychological and behavioural effects of disease labelling
o Physical harms and side-effects of unnecessary tests or treatment
o Quality of life impact of unnecessary treatment
o Hassles of unnecessary tests and treatments
o Increased financial costs to individuals
o Wasted resources and opportunity costs to the health system
o Over-medicalization of society
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What are the key messages to be communicated?

Understanding of overdiagnosis among the general public and health professionals is limited, so it is

essential to communicate what overdiagnosis means for individuals, the health system and society.

By definition, overdiagnosis will not improve prognosis, and will likely harm individuals (e.g.

unnecessary intervention) and/or society (e.g. opportunity costs). For individuals, it is important to

communicate the nature (physical and/or psychological), likelihood and duration of the harms. For

societies with free public healthcare, the financial strain and opportunity cost is usually borne only at

the macro level – the resources, including clinician time wasted by unnecessary tests and treatments

hence unavailable for people in greater need. For societies with private healthcare systems,

overdiagnosis can be a huge personal financial burden, even for those with insurance.

The financial and opportunity costs and consequences of overdiagnosis to the individual and society

need to be clearly explained.

Communication is further complicated because it is usually impossible to know if an individual has

been overdiagnosed or benefited from the diagnosis – overdiagnosis can only be observed at the

aggregate level. Recent efforts to communicate the concept and likelihood of overdiagnosis in breast

screening have found some success albeit still with much room for improvement. Using an

infographic and icon array as part of a patient decision aid (Figure 13 ), 29% of women understood

both the concept and quantitative outcomes of breast screening (including deaths avoided, false

positives and overdiagnosis); 59% of women understood the conceptual information alone.

Communication-based strategies to mitigate overdiagnosis

Several communication-based strategies have been applied in the areas of overtesting and

overtreatment, and directed at individual, community or policy levels (see Box 2).

Strategies for individuals: Shared Decision Making (SDM) is a consultation process where a clinician

and patient jointly make a health decision. SDM changes the way decisions are framed, firstly by

identifying that there is a decision to be made (not an obligatory test or default treatment), and

explaining the range of options available and their benefits and harms. Secondly it involves deciding

with the patient “what is most important to them”, in terms of their values, preferences and

circumstances.4 Importantly, the option of doing nothing or active surveillance can be identified and

discussed as a deliberate or positive action5 to counter people’s bias for active tests and treatment,

especially in the context of cancer.6 Some consumer-led question-asking interventions explicitly

teach patients to ask about benefits and harms of different options and have shown some success.7

SDM is increasingly part of clinical training, often combined with evidence-based healthcare,8 and

this should be enhanced further to include understanding and communicating about overdiagnosis.
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Figure 1. Infographic and icon array explaining overdiagnosis (overdetection) in breast screening in a

patient decision aid developed by Hersch et al3

Patient decision aids are tools to support SDM. High quality evidence from 115 trials shows they

improve patients’ knowledge and understanding of options and their risks and benefits, and increase

consistency between patients’ values and choices9. Decision aids have successfully informed women

about overdiagnosis in breast screening,3 reduced men’s desire for PSA testing10 or surgical

management for prostate cancer, and reduced preferences for potentially unnecessary elective

surgery.9 The only published decision aid trial explicitly communicating overdiagnosis in breast

screening (879 women approaching age 50) showed that detailed information about overdiagnosis

increased informed choice compared to controls and did not increase anxiety; worry about breast

cancer decreased (see Box 2).3 A pilot study of a breast screening decision aid for women over 75

years (n=45) including overdiagnosis information had similar findings.11 12 However, at present,

information on the harms of overdiagnosis and overtreatment is rarely presented.13 14 Consumers

consistently overestimate the benefits of screening, tests and treatments and underestimate the

harms,13 and while SDM is widely espoused, it is not often implemented.15.

Strategies for communities: Mass media and direct-to-consumer communication campaigns can

influence large numbers of people simultaneously and can promote sustained beneficial behaviour

changes.16 For example, a mass media campaign about back pain, driven partly by concerns about

unnecessary back imaging, changed both community and GP beliefs about management, resulting in
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reduced imaging, work insurance claims and healthcare utilisation.17 Scaled down versions of the

program have now been replicated in several countries.16 Other important initiatives include the

Choosing Wisely Campaign, now operating in 9 countries (www.choosingwisely.org) and UK’s Do not

Do.

Policy directed strategies: Deliberative democratic methods (e.g. community juries) support policy

decisions by gathering informed public responses about disputed issues, such as what services are

available or reimbursed by health funds. Because overdiagnosis is scientifically and politically

contested, this topic is ideal for deliberative democratic methods. Deliberative methods must meet

exacting standards and are time consuming.18 Community juries have considered PSA testing in

Australia19 20 and mammographic screening in New Zealand, where participants changed their

recommendation at least partly because of potential harms from overdiagnosis.21 Disseminating

findings from juries could enhance community health literacy, leading to better-informed citizens

and more transparent decision-making.

Changing ‘disease’ terminology: Behaviours can be influenced by medical terminology, and changing

nomenclature for medical conditions may help reduce the impact of overdiagnosis. In one study,

referring to Ductal Carcinoma In Situ as “non-invasive cancer” resulted in 13-16% more women

choosing surgical treatment—rather than medication or active surveillance—compared to calling it a

“breast lesion” or “abnormal cells”.22 Similar findings were reported in Australia.23 24 Independent

experts convened by the US National Cancer Institute25 and National Institute of Health26 have

proposed dropping the word “cancer” entirely in this case, arguing “to reserve ‘cancer’ or

‘carcinoma’ for lesions likely to progress if untreated”. Similar arguments exist regarding thyroid and

prostate cancer27 but effects of disease labels extend beyond cancer. Parents were more likely to

accept medication when the term “Gastro-esophageal Reflux Disease” (compared to no label) was

used to describe excessive irritability in infants, even when told the medications were ineffective for

symptom control.28 Careful use of terminology may be important in mitigating overdiagnosis and

overtreatment.
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Box 2.

Examples of tested and effective communication strategies for overdiagnosis or overtreatment

Community interventions

 Back pain campaign (3 year campaign 1997-1999)17

o Significant improvements in community (n=4730) beliefs about back pain over 3 years in
Victoria (where campaign was run) vs New South Wales (NSW) (not run).

o GP (n=2556) knowledge improved e.g. time when patients can to return to work; not
prescribing complete bed rest. Victorian GPs 2.51 times as likely not to order tests for acute
low back pain and 0.40 times as likely to order lumbosacral radiographs. Insurance claims for
back pain reduced 15%.

Individual (public and patients) interventions

 Patient decision aids (ptDAs)9

o Cochrane review of 115 RCTs reported where assessed, ptDAs reduced number of people
choosing major elective surgery in favour of more conservative options (RR 0.79) and reduced
number of men choosing PSA testing (RR 0.87) in 9 studies.

o Breast screening ptDA - RCT of a ptDA for women approaching 50 years (n=879) which
explicitly explained the concept of overdiagnosis and presented quantitative information on its
likelihood found: intervention PtDA increased informed choice by 9% (I=24% vs C=15%),
reduced intentions to screen by 13% (I=74% vs C=87%)3.

Policy

 Changing disease terminology
o Ductal Carcinoma In Situ (DCIS) – study of 394 women compared the commonly used cancer

term for DCIS (non-invasive cancer) with non-cancer terms (breast lesion, abnormal cells).
Results showed 47% preferred surgery when cancer term used compared to 34% and 31%
respectively.

 Citizen Juries
o PSA Screening Community Jury24 27 men randomly allocated to jury (n=11) or control. The jury

concluded the Australian government should not invest in PSA testing, it recommended an
education program for GPs with better quality and consistent information about PSA for
doctors and patients. After the jury, men had significantly lower intentions to screen
compared to controls.

Potential challenges to effective communication

Low levels of awareness: Awareness of overdiagnosis is generally low, particularly about cancer

screening.29 30 In one study, 18% of Australian men and only 10% of women said they had been told

about overdiagnosis in screening for prostate and breast cancer respectively.31 Similarly, a US survey

reported only 9.5% of men and women (aged 50-69 years) had been informed about overdiagnosis

when discussing cancer screening.32 Further US and UK studies reported that only about half of

respondents had heard of ‘cancers that grow so slowly that they are unlikely to cause [you]

problems in [your] lifetime’.33 34 There are few publications reporting clinician awareness but one

recent survey among 126 university-affiliated clinicians in the US found 28% listed overdiagnosis as a

potential harm of PSA testing, and 56% listed unnecessary treatment.35

Cognitive biases and counter-intuitive messages: Amid longstanding, prominent public health

messages emphasising benefits and ignoring the harms of early diagnosis across for many diseases,
36 37 the concept of overdiagnosis is unfamiliar, counter-intuitive and difficult to understand. There is
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widespread faith in the importance of ‘early detection,38 39 and people may continue to choose

cancer screening tests because it is the apparent default decision, even if their own informed

preferences would be different.40-42 Furthermore, when people are positively predisposed towards

an intervention, they may perceive benefits to be high and risks low, even when explicitly told

otherwise.43 Suggesting a reduction in tests that are popular with the public can provoke emotionally

charged, even hostile responses,44 reflecting potential ‘cognitive dissonance’ in reaction to one’s

pre-existing beliefs and feelings.45

Uncertainty and trust: Intolerance of uncertainty and anxiety about missing rare cases underpin

much medical excess.46 Communicating about overdiagnosis involves acknowledging the inherent

uncertainty in the size and extent of the problem and its consequences. These issues are often hotly

contested.47 Communicating uncertainty adds complexity, may lead to confusion and avoidance of

decision making,48 can undermine trust in the healthcare provider,49and is usually avoided by

clinicians in conversations with patients48. Information about overdiagnosis has potential to erode

trust especially for interventions that have been heavily promoted.29 However, distrust may also be

experienced when it is discovered that information about harms has been withheld. People feel

information about overdiagnosis should be made available, as shown in both breast and prostate

screening studies.19 29

Vested interests and persuasive communication: Vested interests may influence how information is

presented in the media and the scientific arena. Pharmaceutical and device manufacturers have

direct interests in maximising product sales. Industry-funded disease-awareness campaigns often

increase the numbers of people portrayed as patients.50 Narrowing the boundaries that define

disease or raising diagnostic thresholds is a threat to turnover, profit and professional interests.51

Similarly patient advocacy groups, often also industry-funded, can have interests in portraying their

condition as widespread, severe and treatable to optimise media, professional and policy attention,

and to attract resources.52 Politicians too have seen mileage in supporting screening programs

which touch the lives of many voters, without offering more nuanced assessments of their benefits

and harms, including risks of overdiagnosis (e.g.

https://www.gov.uk/government/speeches/innovation-and-efficiency).

Further research directions

We need studies about what the public, patients and clinicians currently know, understand, and

want to know about overdiagnosis, and their attitudes, reactions and choices made when provided

with such information. Then we can research effective communication itself – how to increase

understanding among all parties through mass media and the effectiveness and acceptability of such

strategies; the effects of altered terminology; the best formats for presenting information; how to

best achieve shared decision making, and finding ways to support active surveillance as a positive

management option when viable. Once identified, we need to understand how to implement such

interventions within healthcare systems that currently reward overdiagnosis. However, research

must also consider potential harms of communicating overdiagnosis, and herein lies the tightrope.

Possible harms include cognitively overburdening and confusing the public, adversely affecting

patients already diagnosed and treated, and creating distrust in conventional medicine.29 A careful

evidence-based approach is essential.
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CONCLUSIONS:

Communication lies at the heart of the problem of overdiagnosis, but is also integral to its solution.

Despite the challenges, we have some tools to move forward. Achieving widespread understanding

about overdiagnosis will take time. The medical/health community must be patient and

compassionate with those who do not currently share our concern about overdiagnosis, given that

high health anxiety is in large part a consequence of the health system itself. Successful

communication that empowers the public, patients, clinicians and policy makers to think differently

about overdiagnosis will help support more sustainable healthcare for all.

Key Messages

 Overdiagnosis provides no benefits for patients and presents a major challenge to the
sustainability of modern healthcare systems, and effective strategies are needed to
tackle this growing problem.

 Communication-based strategies could help reduce overdiagnosis and its negative
impact on individuals and the health system.

 Mass media education, shared decision making, terminology changes for disease states,
and deliberative methods (juries) all have potential.

 This paper considers what is currently known and what we still need to know to
communicate this complex topic to the public, patients, clinicians and policy makers.

ACKNOWLEDGEMENTS: We would like to acknowledge Professor Teppo Jarvinen, Associate

Professor Angie Fagerlin, and Elizabeth Dawson for reading and providing thoughtful comment on

this manuscript, and to thank all participants of the Preventing Overdiagnosis Research Workshop on

Communication, held in Oxford, September 2014. We thank Brooke Nickel for her administrative

assistance preparing the manuscript for publication.

CONTRIBUTORS and SOURCES: This article was produced following the 2014 Preventing

Overdiagnosis Conference Research Planning Day, Oxford. KM and AE led writing of the manuscript.

Each author contributed to sections of the paper and commented on drafts. KM is guarantor. KM is a

health psychologist with expertise in shared decision making (SDM) and public communication about

overdiagnosis. AE is a GP with expertise in SDM and risk communication. JJ is a cognitive

psychologist with expertise in decision science, LS is a social psychologist with expertise in decision

making, terminology, and risk perception, HT is an independent citizen advocate, JH and JW are

health psychologists with expertise communicating overdiagnosis in breast screening, SC is a public

health ethicist with expertise in deliberative citizens processes, AB is an epidemiologist with

expertise in SDM for overdiagnosis, RM is a research fellow, health journalist and expert in

overdiagnosis communication, SS is a clinician and expert in SDM and risk communication, JB is a GP



8

and expert in quantifying the harms of screening, KP is a PhD student with expertise in clinicians’

understanding of overdiagnosis.

FUNDING: KM is supported by a National Health and Medical Research Council (NHMRC) career

development fellowship (1029241). JJ is supported by an NHMRC early career fellowship (1037028).

JW is supported by a Career Development Fellowship from Cancer Research UK (C7492/A17219).

COMPETING INTERESTS: All authors have completed the ICMJE uniform disclosure form at

www.icmje.org/coi_disclosure.pdf (available on request from the corresponding author) and

declare: no support from any organisation for the submitted work; no financial relationships with

any organisations that might have an interest in the submitted work in the previous three years; no

other relationships or activities that could appear to have influenced the submitted work.

LICENCE: The Corresponding Author has the right to grant on behalf of all authors and does grant on

behalf of all authors, an exclusive licence on a worldwide basis to the BMJ Publishing Group Ltd

("BMJ"), and its Licensees to permit this article to be published in The BMJ's editions and any other

BMJ products and to exploit all subsidiary rights, as set out in our licence.



9

REFERENCES:

1. Heath I. Overdiagnosis: when good intentions meet vested interests--an essay by Iona Heath. Bmj
2013;347:f6361.

2. Moynihan R, Doust J, Henry D. Preventing overdiagnosis: how to stop harming the healthy. Bmj
2012;344:e3502.

3. Hersch J, Barratt A, Jansen J, et al. Use of a decision aid including information on overdetection to
support informed choice about breast cancer screening: a randomised controlled trial.
Lancet 2015;385(9978):1642-52.

4. Elwyn G, Frosch D, Thomson R, et al. Shared decision making: a model for clinical practice. Journal
of general internal medicine 2012;27(10):1361-7.

5. Gavaruzzi T, Lotto L, Rumiati R, et al. What makes a tumor diagnosis a call to action? On the
preference for action versus inaction. Medical decision making : an international journal of
the Society for Medical Decision Making 2011;31(2):237-44.

6. Fagerlin A, Zikmund-Fisher BJ, Ubel PA. Cure me even if it kills me: preferences for invasive cancer
treatment. Medical decision making : an international journal of the Society for Medical
Decision Making 2005;25(6):614-9.

7. Shepherd HL, Barratt A, Trevena LJ, et al. Three questions that patients can ask to improve the
quality of information physicians give about treatment options: a cross-over trial. Patient
education and counseling 2011;84(3):379-85.

8. Hoffmann TC, Bennett S, Tomsett C, et al. Brief training of student clinicians in shared decision
making: a single-blind randomized controlled trial. Journal of general internal medicine
2014;29(6):844-9.

9. Stacey D, Legare F, Col NF, et al. Decision aids for people facing health treatment or screening
decisions. The Cochrane database of systematic reviews 2014;1:CD001431.

10. Sheridan SL, Golin C, Bunton A, et al. Shared decision making for prostate cancer screening: the
results of a combined analysis of two practice-based randomized controlled trials. BMC
medical informatics and decision making 2012;12:130.

11. Schonberg MA, Hamel MB, Davis RB, et al. Development and evaluation of a decision aid on
mammography screening for women 75 years and older. JAMA internal medicine
2014;174(3):417-24.

12. Schonberg MA, Kistler CE, Nekhlyudov L, et al. Evaluation of a Mammography Screening Decision
Aid for Women Aged 75 and Older: Protocol for a Cluster-randomized Controlled Trial.
Journal of clinical trials 2014;4:191.

13. Hoffmann TC, Del Mar C. Patients' expectations of the benefits and harms of treatments,
screening, and tests: a systematic review. JAMA internal medicine 2015;175(2):274-86.

14. Heleno B, Thomsen MF, Rodrigues DS, et al. Quantification of harms in cancer screening trials:
literature review. BMJ 2013;347:f5334.

15. Hoffmann TC, Legare F, Simmons MB, et al. Shared decision making: what do clinicians need to
know and why should they bother? The Medical journal of Australia 2014;201(1):35-9.

16. Buchbinder R. Self-management education en masse: effectiveness of the Back Pain: Don't Take
It Lying Down mass media campaign. The Medical journal of Australia 2008;189(10
Suppl):S29-32.

17. Buchbinder R, Gross DP, Werner EL, et al. Understanding the characteristics of effective mass
media campaigns for back pain and methodological challenges in evaluating their effects.
Spine 2008;33(1):74-80.

18. Blacksher E, Diebel A, Forest PG, et al. What is public deliberation? The Hastings Center report
2012;42(2):14-7.

19. Rychetnik L, Doust J, Thomas R, et al. A Community Jury on PSA screening: what do well-
informed men want the government to do about prostate cancer screening--a qualitative
analysis. BMJ open 2014;4(4):e004682.



10

20. Centre for Values Ethics and the Law in Medicine. Cancer Screening Ethics: Project 5 prostate
screening. Secondary Cancer Screening Ethics: Project 5 prostate screening 2015. :
http://cancerscreeningethics.org/prostate-screening-projects/project-5-prostate-screening-
from-the-perspective-of-citizens-call-for-participants/.

21. Paul C, Nicholls R, Priest P, et al. Making policy decisions about population screening for breast
cancer: the role of citizens' deliberation. Health policy 2008;85(3):314-20.

22. Omer ZB, Hwang ES, Esserman LJ, et al. Impact of ductal carcinoma in situ terminology on patient
treatment preferences. JAMA internal medicine 2013;173(19):1830-1.

23. McCaffery K, Nickel B, Moynihan R, et al. How different terminology for ductal carcinoma in situ
impacts women's concern and treatment preferences: a randomised comparison within a
national community survey. BMJ open 2015;5(11):e008094.

24. Nickel B, Barratt A, Hersch J, et al. How different terminology for ductal carcinoma in situ (DCIS)
impacts women's concern and management preferences: A qualitative study. Breast
2015;24(5):673-9.

25. Esserman LJ, Thompson IM, Jr., Reid B. Overdiagnosis and overtreatment in cancer: an
opportunity for improvement. JAMA : the journal of the American Medical Association
2013;310(8):797-8.

26. Allegra CJ, Aberle DR, Ganschow P, et al. NIH state-of-the-science conference statement:
diagnosis and management of ductal carcinoma in situ (DCIS). NIH consensus and state-of-
the-science statements 2009;26(2):1-27.

27. Redberg RF. My thyroid story. JAMA internal medicine 2013;173(19):1769.
28. Scherer LD, Zikmund-Fisher BJ, Fagerlin A, et al. Influence of "GERD" label on parents' decision to

medicate infants. Pediatrics 2013;131(5):839-45.
29. Hersch J, Jansen J, Barratt A, et al. Women's views on overdiagnosis in breast cancer screening: a

qualitative study. BMJ 2013;346:f158.
30. Waller J, Douglas E, Whitaker KL, et al. Women's responses to information about overdiagnosis in

the UK breast cancer screening programme: a qualitative study. BMJ open 2013;3(4).
31. Moynihan R, Nickel B, Hersch J, et al. Public Opinions about Overdiagnosis: A National

Community Survey. PloS one 2015;10(5):e0125165.
32. Wegwarth O, Gigerenzer G. Less is more: Overdiagnosis and overtreatment: evaluation of what

physicians tell their patients about screening harms. JAMA internal medicine
2013;173(22):2086-7.

33. Schwartz LM, Woloshin S, Fowler FJ, Jr., et al. Enthusiasm for cancer screening in the United
States. JAMA : the journal of the American Medical Association 2004;291(1):71-8.

34. Waller J, Osborne K, Wardle J. Enthusiasm for cancer screening in Great Britain: a general
population survey. British journal of cancer 2014.

35. Elstad EA, Sutkowi-Hemstreet A, Sheridan SL, et al. Clinicians' perceptions of the benefits and
harms of prostate and colorectal cancer screening. Medical decision making : an
international journal of the Society for Medical Decision Making 2015;35(4):467-76.

36. Jorgensen KJ, Gotzsche PC. Presentation on websites of possible benefits and harms from
screening for breast cancer: cross sectional study. Bmj 2004;328(7432):148.

37. Wilson AJ, Robertson J, Ewald BD, et al. What the public learns about screening and diagnostic
tests through the media. The Medical journal of Australia 2012;197(6):324-6.

38. Welch HG, Schwartz LM, Woloshin S. Over-diagnosed: making people sick in the pursuit of health.
Boston: Beacon Press, 2011.

39. Arkes HR, Gaissmaier W. Psychological research and the prostate-cancer screening controversy.
Psychological science 2012;23(6):547-53.

40. Samuelson W ZR. Status quo bias in decision making. Journal of Risk and Uncertainty 1988;1(1):7-
59.

41. Kahneman D KJ, & Thaler RH., . Anomalies: The endowment effect, loss aversion, and status quo
bias. The Journal of Economic Perspectives 1991:193-206.



11

42. Halpern SD, Ubel PA, Asch DA. Harnessing the power of default options to improve health care.
The New England journal of medicine 2007;357(13):1340-4.

43. Slovic P PE. Risk perception and affect. Current Directions in Psychological Science
2006;15(6):322-25.

44. Schleifer D, Rothman DJ. "The ultimate decision is yours": exploring patients' attitudes about the
overuse of medical interventions. PloS one 2012;7(12):e52552.

45. Festinger L. A theory of cognitive dissonance (Vol. 2): Stanford university press, 1962.
46. Hoffman JR, Kanzaria HK. Intolerance of error and culture of blame drive medical excess. Bmj

2014;349:g5702.
47. Duffy SW, Agbaje O, Tabar L, et al. Overdiagnosis and overtreatment of breast cancer: estimates

of overdiagnosis from two trials of mammographic screening for breast cancer. Breast
cancer research : BCR 2005;7(6):258-65.

48. Han PK. Conceptual, methodological, and ethical problems in communicating uncertainty in
clinical evidence. Medical care research and review : MCRR 2013;70(1 Suppl):14S-36S.

49. Longman T, Turner RM, King M, et al. The effects of communicating uncertainty in quantitative
health risk estimates. Patient Educ Couns 2012;89(2):252-9.

50. Moynihan R, Heath I, Henry D. Selling sickness: the pharmaceutical industry and disease
mongering. BMJ 2002;324(7342):886-91.

51. Moynihan RN, Cooke GP, Doust JA, et al. Expanding disease definitions in guidelines and expert
panel ties to industry: a cross-sectional study of common conditions in the United States.
PLoS medicine 2013;10(8):e1001500.

52. Woloshin S, Schwartz LM. How a charity oversells mammography. BMJ 2012;345:e5132.


