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Abstract

Background: Overscreening occurs when people without symptoms undergo tests
for diseases and the results will not improve their health. In this commentary, we
examine three examples of how campaigns to screen and treat specific vascular,
metabolic, and oncologic diseases in asymptomatic individuals have produced
substantial overdiagnosis and may well have contributed to more harm than good.
These conditions were chosen because they may not be as well known as other
cases such as screening for breast or prostate cancer.

Main text: Screening for carotid artery stenosis can be a lucrative business using
portable equipment and mobile vans. While this fatty buildup of plaque in the
arteries of the neck is one risk factor for ischemic stroke, current evidence does not
suggest that performing carotid dopplers to screen for CAS reduces the incidence of
stroke or provide long-term benefits. After a positive screening, the follow-up
procedures can lead to heart attacks, bleeding, strokes, and even death. Similarly,
many organizations have launched campaigns for “prediabetes awareness.” Screening
for prediabetes with a blood sugar test does not decrease mortality or cardiovascular
events. ldentifying people with prediabetes could lead to psychological stress and
starting medication that may have significant side effects. Finally, palpating people’s
necks or examining them with ultrasounds for thyroid cancer is common in many
countries but ineffective in reducing mortality. Deadly forms of thyroid cancer are rare,
and the overall 5-year survival rate is excellent. Interventions from treatment for more
prevalent, less aggressive forms of thyroid cancer can lead to surgical complications,
radiation side effects, or require lifelong thyroid replacement therapy.

Conclusions: Screening for carotid artery stenosis, prediabetes, and thyroid cancer in
an asymptomatic population can result in unnecessary, harmful, and costly care.
Systemic challenges to lowering overscreening include lack of clinician awareness,
examination of conflicts of interests, perverse financial incentives, and communication
with the general public.
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Background

The overuse of medical services, defined as services that are more likely to harm than
benefit patients, has been recognized increasingly as a pervasive worldwide problem
[1]. One important driver for overuse is routine testing for disease in asymptomatic
persons, also known as screening. Although screening tests for selected conditions have
reduced disease-specific mortality, many exams may lead to significant harms including
bleeding, infection, injuries, anxiety, and possibly offsetting increased mortality from
additional diagnostic procedures and treatments [2].

To achieve the full benefits of an effective population-based screening, the test must
be used in an appropriate population, within the appropriate age range, and at
appropriate intervals. According to Ebell and Herzstein, overscreening occurs when
“tests are performed in asymptomatic persons when there is no evidence that the
screening will improve patient outcomes” [3]. Overscreening is distinct from
overdiagnosis, which occurs when “a disease is diagnosed and treated, even though that
disease never would have harmed the patient if left untreated” [4]. Overdiagnosis can
occur even in patients who are appropriate candidates for a screening test. For
example, the National Lung Screening Trial demonstrated that annual low-dose CT
scans reduced lung cancer and all-cause mortality in heavy smokers [5]. Nonetheless,
nearly one in five lung cancers detected in the trial were overdiagnosed, and for every
lung cancer death prevented, 1.4 lung cancers were overdiagnosed [5]. Table 1
summarizes common examples of overscreening [6].

A previous commentary in Public Health Reviews outlined the general causes and
consequences of overdiagnosis [7]. In this commentary, we discuss examples of
campaigns to screen for three specific vascular, metabolic, and oncologic diseases in
asymptomatic individuals and comment on their potential to produce substantial
overdiagnosis and most likely cause more harm than good. Screening for carotid artery
stenosis, prediabetes, and thyroid cancer was chosen because these illustrations of
overscreening may not be as well known as other cases such as screening for breast or

prostate cancer.

Vascular disease: screening for carotid artery stenosis

Ongoing screen-and-treat campaigns

Calls for “life-saving” health screenings for heart disease and stroke prevention from
private businesses—as opposed to doctors and hospitals—are not unique to the United
States (US), where companies, such as HealthFair [8] and Lifeline screening [9, 10],
bring portable equipment and mobile vans to community centers and charge between
100-400 dollars for screening “packages.” It is becoming a big business in other parts
of the world as well, including the United Kingdom and Australia [11-13].

These packages sign people up for tests such as an electrocardiogram or EKG (to
look for atrial fibrillation), abdominal aortic ultrasound (to look for aortic aneurysm),
and ankle-brachial index test (to look at blood flow in the legs), among others. The
organizers do not require a physician’s prescription and perform the tests regardless of
age, symptoms, or risk factors. In other words, anyone can have any test without
evidence-based decision-making about the appropriateness of some of these tests for
screening or diagnostic purposes.
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Table 1 Examples of common screening tests that are sometimes used outside of evidence-based

recommendations [6]

Area

Screening tests often ordered
unnecessarily

Common occurrences against (US)
recommended clinical indications

Infectious diseases

Cardiovascular diseases

Endocrine diseases

Cancer

Hepatitis C antibody

Human immunodeficiency virus (HIV)
antibody

Herpes antibody

Gonorrhea/chlamydia

Human papilloma virus (HPV)

Electrocardiogram (EKG)
Carotid doppler

Ankle brachial index (ABI)
Cardiac calcium score

Abdominal aortic aneurysm
ultrasound

Coronary angiography
Lipids
Hemoglobin Alc

Bone mineral density for
osteoporosis screening

Ultrasound kidney cancer

Thyroid function tests (TFTs) thyroid
cancer

Full body computed tomography
@n

Mammogram

Colorectal cancer screening

Prostate cancer

Screening outside of age group
recommendations; those not at risk

Screening outside of age group
recommendations; those not at risk

Screening in general

Screening outside age group
recommendations; those not at risk

Screening outside age group
recommendations; those not at risk;
disregard intervals

Screening asymptomatic
Screening asymptomatic
Screening asymptomatic
Screening asymptomatic

Screening those outside of risk
group

Screening asymptomatic groups
Disregard recommended intervals
Screening outside of risk group

Screening outside of age group/risk
group; disregard recommended
intervals

Screening in general

Screening in general
Screening in general

Screening outside of age group

Screening outside of age group;
disregard recommended intervals

Screening in general; outside of risk
group

These campaigns and companies also offer carotid artery ultrasound to “detect a
blockage or narrowing of your carotid arteries so you can seek the required medical
intervention to prevent a stroke from occurring, saving you devastating, irreversible
affects to your quality of living” [10]. The carotid artery test—also known as carotid
doppler—is painless, easy to do, and non-invasive, using ultrasound waves to create an
image of the carotid arteries on each side of the neck. Findings of accumulation of
plaque—measured by “percent occlusion”—may lead to recommendations to seek
follow-up care with a physician.

Disease burden and diagnostic criteria

According to the American Heart Association (AHA), stroke ranks fifth among all
causes of death in the US and second globally [14, 15]. Each year, approximately
795,000 cases of stroke occur in the US, leading the AHA to offer this staggering
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statement that “on average, every 40 seconds, someone in the United States has a
stroke, and on average, every 4 minutes, someone dies of a stroke” [14].

Many cases of non-fatal stroke, also known as cerebrovascular accidents (CVA), result
in debilitating and life-long effects such as paralysis, weakness, cognitive impairment,
speech and language problems, visual damage, and eating difficulties, among others.

Carotid artery stenosis (CAS)—a fatty buildup of plaque in the arteries of the neck—
is but one risk factor for ischemic stroke. CAS causes approximately 10% of ischemic
strokes, and the estimated prevalence in the US populations of asymptomatic CAS is
about 1%, making this condition relatively uncommon [14].

CAS may be a consequence of atherosclerosis, hypertension, hyperlipidemia, and dia-
betes. Other risk factors for CAS include age, smoking, family history, obesity, sleep
apnea, and a sedentary lifestyle.

Lack of evidence that screening improves health outcomes

Most US and international organizations agree that screening low-risk or asymptomatic
individuals for carotid artery stenosis using ultrasound is ill advised. The US Preventive
Services Task Force (USPSTF) conducted a systematic review and meta-analysis on the
benefits and harms of screening for CAS among adults without symptoms. In 2014, it
issued a recommendation “against screening for asymptomatic carotid artery stenosis in
the general adult population,” assigning it a D grade (“There is moderate or high certainty
that the service has no net benefit or that the harms outweigh the benefits”) [16].

The USPSTF evaluators were unable to find any high-quality studies that showed a
reduction in instances of stroke for those screened with an ultrasound. Additionally,
they found no good evidence that screening conferred any long-term benefits when
followed up by invasive interventions such as surgery, angiography or stenting, or
intensified medical therapy.

On the contrary, the authors were able to find studies showing that screening
resulted in harm—not from the screening test itself, which is painless and harmless,
but from the cascade of follow-up procedures. The harms included heart attacks,
bleeding, strokes, and even death [17-20].

There is nearly uniform agreement among many US-based and international
organizations that CAS screening is not recommended. In the United Kingdom (UK),
the National Health Service (NHS) noted, “Prevention methods are currently more
effective than screening” [21]. Table 2 is a collection of some organizations’ statements
about the utility of CAS.

Other European, Italian, Israeli, and Czech experts and societies have also published
similar statements [22-27].

Overdiagnosis and other screening downsides

Screening adults who have no symptoms for CAS—a condition with a relatively low
prevalence—may lead to many false-positive results (in which CAS is incorrectly
diagnosed) and/or overdiagnosis (there is some stenosis, but it may not be clinically
meaningful). Overdiagnosis of CAS often leads to overtreatment: unnecessary tests and
invasive procedures, including a risky surgery, which are costly and potentially harmful.
The preponderance of evidence led the US and Canadian Choosing Wisely campaigns
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Table 2 International organizations statements about carotid artery stenosis screening

Society for Vascular Surgery “Carotid artery screening (CAS) is not
recommended for asymptomatic patients at this
time.” [21, 60]

European Society of Cardiology [61] and the "Systematic carotid duplex screening is of limited

European Stroke Society [62] value.” [61]

The Royal Australian College of General Practitioners “It is no longer justifiable to screen for the presence

(RACGP) in Summary of “screening tests of of asymptomatic carotid artery stenosis to select

unproven benefits” [63] patients for carotid procedures. There is no current

evidence of patient benefit. However, there is
evidence of harms from screening, including
significant procedural risk and cost” [63]

Australian Stroke Foundation [64] “Carotid artery screening for stroke prevention is a
highly controversial area and is not endorsed by
national or international guidelines.” [64]

The Australian and New Zealand Society for “If you have had no strokes or transient ischemic
Vascular Surgery [65] attacks (TIAs) the need for a scan is more
controversial as the risk of stroke is low.” [65]

[28] to conclude, “There is good evidence that for adult patients with no symptoms of

carotid artery stenosis the harms of screening outweigh the benefits.”

Metabolic disease: screening for prediabetes

Disease burden and diagnostic criteria

The press release announcing the Centers for Disease Control and Prevention’s 2017
National Diabetes Statistics report was headlined, “More than 100 million Americans have
diabetes or prediabetes” [29]. The Centers for Disease Control and Prevention (CDC)
report estimated that 30 million Americans have diabetes and another 84 million have
prediabetes [30], which most often refers to persons with a hemoglobin Alc level of 5.7 to
6.4% or a fasting plasma glucose level of 100 to 125 mg/dL. “Diabetes prevention” typically
refers to helping adults with prediabetes improve their diets, become more physically
active, and (if overweight) lose weight to delay or prevent the onset of type 2 diabetes.

Ongoing screen-and-treat campaigns

In 2015, the CDC and the American Medical Association (AMA) launched the Prevent
Diabetes: STAT (Screen, Test, Act Today) campaign [31]. The USPSTF recommended
that primary care clinicians screen overweight or obese adults between the ages of 40
and 70 for abnormal blood glucose levels and provide or refer patients at risk for type
2 diabetes to intensive lifestyle counseling [32]. The CDC, AMA, American Diabetes
Association (ADA), and the Ad Council are promoting “prediabetes awareness” with
public service announcements featuring puppies, hedgehogs, and baby goats that
encourage viewers to take a 1-min prediabetes risk test [33]. Starting in April 2018, the
Medicare Diabetes Prevention Program (DPP) will pay qualified organizations up to
$450 per Medicare beneficiary to provide a lifestyle change intervention modeled after
the successful 2002 National Institutes of Health-sponsored DPP trial [34].

Lack of evidence that screening improves health outcomes
Existing evidence does not show that screening for abnormal blood glucose levels in asymp-
tomatic persons improves patient-oriented health outcomes. In a USPSTF-commissioned
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systematic review, the largest randomized controlled trial of screening found no mortality
benefit after 10 years compared to usual care [35]. A later population-based controlled trial
of screening for type 2 diabetes and cardiovascular risk factors found no differences
between the intervention and control groups in mortality or cardiovascular events [36].
Finally, a systematic review of screening tests and treatments for prediabetes confirmed the
short-term effectiveness of lifestyle interventions in reducing the incidence of diabetes but
found that “fasting glucose is specific but not sensitive and HbAlc is neither sensitive nor
specific” for identifying persons with prediabetes [37].

Overdiagnosis and other screening downsides

The ADA has lowered their diagnostic criteria for diabetes and prediabetes multiple
times since 1997, despite scant proof that lifestyle change or medications improve
health outcomes for additional diagnosed patients [38—40], and no other accepted
rationale for modifying disease definitions [41]. The online risk test promoted by the
ADA, CDC, and AMA would classify 60% of individuals 40 years or older and 80% of
individuals 60 years or older as being at “high risk for prediabetes” [42]. A test with
such low specificity, followed by an inaccurate diagnostic test for a pre-condition that
has relatively weak predictive value for developing diabetes, is a recipe for a lot of
overdiagnosis in primary care.

Consider the numbers. If one third of US adults (33 out of 100) has prediabetes [30],
but studies indicate that fewer than one third of these persons (say 10 out of 100) will
progress to diabetes within 10 years [43], the screening campaign would potentially give
23 out of every 100 adults a prediabetes diagnosis without measurable health benefits. On
the other hand, this diagnosis could harm by causing psychological stress or generating
prescriptions for medications such as metformin, which may have a variety of side effects.

Oncologic disease: screening for thyroid cancer

Disease burden and diagnostic criteria

Welch and Black proposed characteristics for overdiagnosis specific to cancer: (1) a
condition that commonly has a subclinical or asymptomatic disease reservoir, (2) activ-
ities (such as mammograms and blood tests) enabling detection of cases from the
disease reservoir, and (3) a population-level mismatch in rates of change between
incidence and mortality [44]. The diseases most commonly discussed in relation to this
framework are breast and prostate cancers. However, other malignancies such as
thyroid cancer fulfill these characteristics as well. Screening for thyroid cancer in
asymptomatic individuals involves neck palpation by a health professional looking for
masses or imaging with ultrasound. Increased use of imaging technologies also leads to
finding incidental thyroid nodules that trigger evaluations for thyroid carcinoma,
including blood tests and biopsies.

There are four main types of thyroid cancer. Two types have excellent prognosis, and
the other two are more aggressive [45]. Risk factors include certain genetic conditions,
a family history, exposure to radiation, and lack of iodine in the diet [46]. Yet, thyroid
cancer is relatively rare, representing 3.4% of all cancers and showing an incidence rate
of 14.2 per 100,000 men and women per year [47]. The number of deaths was 0.5 per
100,000 men and women per year, and the overall 5-year survival rate is 98.2% [47].
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Despite these excellent statistics, people without symptoms are excessively and
needlessly screened for thyroid cancer. Overscreening is common in South Korea and
the US and possibly in other countries such as Australia, Canada, China, Croatia, the
Czech Republic, France, Israel, and Italy [48, 49].

Lack of evidence that screening improves health outcomes

While the incidence of thyroid cancers in some countries has increased, experts believe
it is disproportionately due to increased detection of the less-aggressive forms. The
growth in recognition has not led to a reduction in mortality [50]. In fact, in patients
with one or more thyroid masses larger than 5 mm, malignancy was noted only in 1.6%
[51]. Given that most masses or nodules turn out to be benign, and that most of
detected cases of thyroid cancers will turn out to be one of the less aggressive forms,
there appears to be little benefit for routine screening of thyroid cancer, which may be
overdiagnosing the disease [52].

Overdiagnosis and other screening downsides

While there is limited research on the direct harms of thyroid cancer screening from
direct physical examination to imaging with an ultrasound, there are known harms
from the likely follow-up, which may include biopsies, thyroid surgery, and radioactive
iodine therapy. Patients diagnosed with thyroid cancer may undergo total
thyroidectomy, neck lymph node dissection, and radiotherapy. As with any invasive
interventions such as neck biopsies and surgery, patients risk bleeding, infection, and
airway obstruction caused by bleeding. Partial or total removal of the thyroid may
cause additional complications such as hypoparathyroidism and vocal cord paralysis or
require lifelong thyroid replacement therapy [48]. Radioactive iodine therapy has its
own short- and long-term effects, including disruption of saliva production, and
hormonal effects that can affect fertility. By nature of its toxic radioactive effects, this
therapy can also increase the chances of developing other types of cancer [53, 54].

In addition to risks from potential evaluation and treatment, the cost can be high.
The initial and continuing surveillance of the less aggressive thyroid cancers was esti-
mated to cost the US over $1.6 billion in 2013 for patients diagnosed after 1985 [55].
Based on current trends, this analysis anticipates the cost of care in the US in 2030 will
exceed $3.5 billion [55].

There are limited recommendations from international organizations about thyroid
cancer screening for general populations. The National Evidence-based Healthcare
Collaborating Agency and Korean Thyroid Association concluded in 2013 that the
current evidence was insufficient to determine whether thyroid ultrasound screening
decreased morbidity or mortality from thyroid cancer [56]. In 1996 and again in 2017,
the USPSTF recommended against routine thyroid cancer screening in asymptomatic
adults [57].

Conclusions
This commentary furthers the knowledge described by Bulliard and Chiolero [7] with
exploration of three specific examples illustrating common instances of overscreening.

Screening for a variety of conditions—endocrine, cardiovascular, and malignant, among
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others—in a general, asymptomatic population can result in unnecessary, harmful, and
costly care. In order to change the pervasive culture of overscreening and
overdiagnosis, we must overcome several systemic challenges. Those include lack of
clinician awareness of evidence-based recommendations, high-quality systematic
reviews that examine authors’ financial conflicts of interests, and the presence of
financial incentives to carry out procedures and unnecessary imaging studies.

Efforts are underway, however, to resolve some of these factors, chief among them
the international Choosing Wisely campaign—now in the US, Canada, UK, and Italy,
among other countries—in which professional medical societies rely on the evidence to
make practice recommendations to their members about unnecessary care [58].

One aspect that has proven a bit tougher to combat on the road to practicing high-
value screening and care is public demand for some of these tests in the false hopes
that “catching a disease early” will result in avoiding serious disease and early death. It
is essential to communicate with the public about the harms from overdiagnosis
without adding confusion or distrust [59]. Clinicians must work with researchers,
public health experts, the media, and other stakeholders to ensure that evidence-based
health messages do not fall on deaf ears.

Abbreviations

ABI: Ankle brachial index; ADA: American Diabetes Association; AHA: American Heart Association; AMA: American
Medical Association; CAS: Carotid artery stenosis; CDC: Centers for Disease Control and Prevention; CT: Computed
tomography; CVA: Cerebrovascular accident; DPP: Diabetes Prevention Program; EKG: Electrocardiogram; HIV: Human
immunodeficiency virus; HPV: Human papilloma virus; NHS: National Health Service; RACGP: Royal Australian College of

General Practitioners; STAT: Screen, Test, Act Today campaign; TFTs: Thyroid function tests; TIA: Transient ischemic
attack; UK: United Kingdom; US: United States; USPSTF: United States Preventive Services Task Force

Authors’ contributions
All authors participated in the conception and design of the study. All authors drafted the manuscript. All authors
approved the final manuscript.

Ethics approval and consent to participate
Human participants, human data, or human tissue were not used in this manuscript.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note

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

Author details
"Memorial Family Medicine Residency Program, 14023 Southwest Freeway, Sugar Land, TX 77478, USA. 2Department of
Family Medicine, Georgetown University School of Medicine, 4000 Reservoir Road, N.W, Washington, D.C. 20007, USA.

Received: 18 October 2017 Accepted: 4 April 2018
Published online: 02 July 2018

References

1. Brownlee S, Chalkidou K, Doust J, et al. Evidence for overuse of medical services around the world. Lancet. 2017;
390:156-68.

2. Prasad V, Lenzer J, Newman DH. Why cancer screening has never been shown to “save lives” — and what we can
do about it. BMJ. 2016;352:h6080.

3. Ebell M, Herzstein J. Improving quality by doing less: overscreening. Am Fam Physician. 2015,91:22-4.

4. Ebell M, Herzstein J. Improving quality by doing less: overdiagnosis. Am Fam Physician. 2015,91:162-3.

5. Paltz EF, Pinsky P, Gatsonis C, et al. Overdiagnosis in low-dose computed tomography screening for lung cancer.
JAMA Intern Med. 2014;174:269-74.

6. Choosing Wisely. http://www.choosingwisely.org/ (2018). Accessed 7 Mar 2018.

7. Bulliard JL, Chiolero A. Screening and overdiagnosis: public health implications. Public Health Rev. 2015;36:8.

8. Healthfair: Individual Test. https//healthfair.com/preventive-health-tests/individual-test/ (2016). Accessed 23 Sept 2017.

9.  Life Line Screening: Health Screening Services. http://www.lifelinescreening.com/What-We-Do/What-We-Screen-

For?sourcecd=WGLE001&gclid=


http://www.choosingwisely.org/
https://healthfair.com/preventive-health-tests/individual-test/
http://www.lifelinescreening.com/What-We-Do/What-We-Screen-For?sourcecd=WGLE001&gclid=Cj0KEQjwjJjOBRDVgp2F3769gOwBEiQAfvnvBDNYmkR91UWZZngo2AFFUbm4fgFoNXaBZ5Cf4YuO1xsaAra48P8HAQ
http://www.lifelinescreening.com/What-We-Do/What-We-Screen-For?sourcecd=WGLE001&gclid=Cj0KEQjwjJjOBRDVgp2F3769gOwBEiQAfvnvBDNYmkR91UWZZngo2AFFUbm4fgFoNXaBZ5Cf4YuO1xsaAra48P8HAQ

Nguyen et al. Public Health Reviews (2018) 39:18 Page 9 of 10

19.
20.

21.
22.

23.
24.

25.

26.

27.

28.

29.

30.

31

32.

33.
34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44,

CjOKEQjwjJJOBRDVgp2F3769g0OwBEIQAfvnVvBDNYmMKRITUWZZNngo2 AFFUbmé4fgFoNXaBZ5Cf4YuO1xsaAra48P8HAQ.
Accessed 22 Feb 2018.

Life Line Screening. http://www lifelinescreening.com/campaigns/ppc/heart-screening?sourcecd=WGLEO01&gclid=
CIOKEQjwiJJOBRDVgp2F3769g0WBEIQAfvNVBP7Zpn2foVgEEC 1 EipSHh43dfaYd09Df J4oy9xab-RQaAU-I8P8HAQ.
Accessed 22 Feb2018.

Vascular Screening UK: Welcome to Vascular Screening UK. http://www.vascularscreening.co.uk/ (2009). Accessed
25 Sept 2017.

Medew J, Spooner R. Doctors sound alarm on controversial “Strokecheck” tests. Sydney Morning Herald. 24 Mar
2017. http://www.smh.com.au/national/health/doctors-sound-alarm-on-controversial-strokecheck-tests-20170324-
gv5vko.html. Accessed 26 Sept 2017.

Hicks C. Private health screening: why bother? Telegraph. 24 Apr 2013. http://www.telegraph.co.uk/lifestyle/
wellbeing/diet/10015260/Private-health-screening-why-bother.html. Accessed 22 Sept 2017.

Benjamin EJ, Blaha MJ, Chiuve SE, et al. Heart disease and stroke statistics—2017 update: a report from the
American Heart Association. Circulation. 2017;135:2146-603.

Feigin VL, Roth GA, Naghavi M, et al. Global burden of stroke and risk factors in 188 countries, during 1990-2013:
a systematic analysis for the global burden of disease study 2013. Lancet Neurol. 2016;15:913-24.

Jonas DE, Feltner C, Amick HR, et al. Screening for asymptomatic carotid artery stenosis: a systematic review and
meta-analysis for the U.S. Preventive Services Task Force. U.S. Preventive Services Task Force Evidence Syntheses,
Formerly Systematic Evidence Reviews. Rockville (MD): Agency for Healthcare Research and Quality (US), 2014.
http://www.ncbi.nim.nih.gov/books/NBK223225. Accessed 30 Sept 2017.

LeFevre ML, US. Preventive Services Task Force. Screening for asymptomatic carotid artery stenosis: U.S.
Preventive Services Task Force recommendation statement. Ann Intern Med2014;161: 356-362.

Chaturvedi S, Howard G, Meschia J. Carotid endarterectomy for asymptomatic stenosis. JAMA Intern Med. 2015;
175:1241-2.

Weyer GW, Davis AM. Screening for asymptomatic carotid artery stenosis. JAMA. 2015313:192-3.

Anderson DC. ACP Journal Club: review: screening and treating asymptomatic adults with carotid artery stenosis
lead to no net benefit. Ann Intern Med. 2014;161:JC6.

Private Screening for Health Conditions: NHS Recommendations. 2014. https.//www.gov.uk/guidance/private-screening-
for-health-conditions-nhs-recommendations. Accessed 25 Sept 2017.

Arning C. Carotid artery screening for stroke prevention. Radiologe. 2013;53:783-90.

Heldenberg E, Bass A. Is there a role for asymptomatic carotid artery stenosis screening? Harefuah. 2014;153:475-7. 497
Gaetano L, Setacci C, Ricci S, Castelli P, Cremonesi A, Lanza J, Novali C, et al. An update of the Italian Stroke
Organization-Stroke Prevention Awareness Diffusion Group guidelines on carotid endarterectomy and stenting: a
personalized medicine approach. IntJ Stroke. 1997;12:560-7.

Lorenzova A. Carotid ultrasound in primary and secondary prevention of stroke. Cor et Vasa. 2016;58:e273-8.
Mahlmann A, Weiss N. Asymptomatic carotid artery stenosis—is screening useful? Dtsch Med Wochenschr. 2015;
140:1192-4.

Rijbroek, A, Wisselink W, Vriens EM, Barkhof F, Lammertsma AA, Rauwerda JA. Asymptomatic carotid artery
stenosis: past, present and future. European Neurology. 2006; 56:139-154.

Choosing Wisely: Don't screen for carotid artery stenosis in asymptomatic adult patients. Am Fam Physician http//
www.aafp.org/afp/recommendations/viewRecommendation htm?recommendationld=68. Accessed 23 Sept 2017.
Centers for Disease Control and Prevention. New CDC report: more than 100 million Americans have diabetes or
prediabetes. 18 July 2017. https://www.cdc.gov/media/releases/2017/p0718-diabetes-reporthtml.

Centers for Disease Control and Prevention. National Diabetes Statistics Report, 2017. Atlanta: Centers for Disease
Control and Prevention, US Department of Health and Human Services; 2017. https.//www.cdc.gov/diabetes/data/
statistics/statistics-report.html. Accessed 30 Sept 2017.

American Medical Association. Prevent Diabetes: STAT. https://preventdiabetesstat.org/. Accessed 30 Sept 2017.
Siu AL; US Preventive Services Task Force. Screening for abnormal blood glucose and type 2 diabetes mellitus: U.
S. Preventive Services Task Force recommendation statement. Ann Intern Med 2015;163:861-868.

Ad Council. Do | Have Prediabetes? https://doihaveprediabetes.org/. Accessed 30 Sept 2017.

Clark C. At long last, Medicare mounts push for diabetes prevention. MedPage Today 27 June 2017. https://www.
medpagetoday.com/endocrinology/diabetes/66283. Accessed 30 Sept 2017.

Self S, et al. Screening for type 2 diabetes mellitus: a systematic review for the U.S. Preventive Services Task Force.
Ann Intern Med 2015;162:765-76.

Simmons RK; et al. Effect of population screening for type 2 diabetes and cardiovascular risk factors on mortality
rate and cardiovascular events: a controlled trial among 1,912,392 Danish adults. Diabetologia. 2017;60(11):2183-
91

Barry E, Roberts S, Oke J, et al. Efficacy and effectiveness of screen and treat politics in prevention of type 2
diabetes: systematic review and meta-analysis of screening tests and interventions. BMJ. 2017;356:6538.

Yudkin JS, Montori VM. The epidemic of pre-diabetes: the medicine and the politics. BMJ. 2014;349:94485.

Fauber J, Chu E, Jones C. The slippery slope: a bittersweet diabetes economy. MedPage Today 21 Dec 2014.
https://www.medpagetoday.com/special-reports/slipperyslope/49227. Accessed 30 Sept 2017.

Lehman R. Pre-diabetes: can prevention come too soon? Evidently Cochrane 11 Nov 2016. http://www.
evidentlycochrane.net/pre-diabetes-prevention-too-soon/. Accessed 30 Sept 2017.

Doust J, Vandvik PO, Qaseem A, et al. Guidance for modifying the definition of diseases: a checklist. JAMA Intern
Med. 2017;177:1020-5.

Shahraz S, Pittas AG, Kent DM. Prediabetes risk in adult Americans according to a risk test. JAMA Intern Med. 2016;
176:1861-3.

Morris DH, et al. Progression rates from HbA1c 6.0-6.4% and other prediabetes definitions to type 2 diabetes: a
meta-analysis. Diabetologia. 2013,;56:1489-93.

Welch HG, Black WC. Overdiagnosis in cancer. J Natl Cancer Inst. 2010;102:605-13.


http://www.lifelinescreening.com/What-We-Do/What-We-Screen-For?sourcecd=WGLE001&gclid=Cj0KEQjwjJjOBRDVgp2F3769gOwBEiQAfvnvBDNYmkR91UWZZngo2AFFUbm4fgFoNXaBZ5Cf4YuO1xsaAra48P8HAQ
http://www.lifelinescreening.com/campaigns/ppc/heart-screening?sourcecd=WGLE001&gclid=Cj0KEQjwjJjOBRDVgp2F3769gOwBEiQAfvnvBP7Zpn2foVgEEC1Eip5Hh43dfaYdO9DfJ4oy9xab-RQaAu-l8P8HAQ
http://www.lifelinescreening.com/campaigns/ppc/heart-screening?sourcecd=WGLE001&gclid=Cj0KEQjwjJjOBRDVgp2F3769gOwBEiQAfvnvBP7Zpn2foVgEEC1Eip5Hh43dfaYdO9DfJ4oy9xab-RQaAu-l8P8HAQ
http://www.vascularscreening.co.uk/
http://www.smh.com.au/national/health/doctors-sound-alarm-on-controversial-strokecheck-tests-20170324-gv5vko.html
http://www.smh.com.au/national/health/doctors-sound-alarm-on-controversial-strokecheck-tests-20170324-gv5vko.html
http://www.telegraph.co.uk/lifestyle/wellbeing/diet/10015260/Private-health-screening-why-bother.html
http://www.telegraph.co.uk/lifestyle/wellbeing/diet/10015260/Private-health-screening-why-bother.html
http://www.ncbi.nlm.nih.gov/books/NBK223225
https://www.gov.uk/guidance/private-screening-for-health-conditions-nhs-recommendations
https://www.gov.uk/guidance/private-screening-for-health-conditions-nhs-recommendations
http://www.aafp.org/afp/recommendations/viewRecommendation.htm?recommendationId=68
http://www.aafp.org/afp/recommendations/viewRecommendation.htm?recommendationId=68
https://www.cdc.gov/media/releases/2017/p0718-diabetes-report.html
https://www.cdc.gov/diabetes/data/statistics/statistics-report.html
https://www.cdc.gov/diabetes/data/statistics/statistics-report.html
https://preventdiabetesstat.org/
https://doihaveprediabetes.org/
https://www.medpagetoday.com/endocrinology/diabetes/66283
https://www.medpagetoday.com/endocrinology/diabetes/66283
https://www.medpagetoday.com/special-reports/slipperyslope/49227
http://www.evidentlycochrane.net/pre-diabetes-prevention-too-soon/
http://www.evidentlycochrane.net/pre-diabetes-prevention-too-soon/

Nguyen et al. Public Health Reviews (2018) 39:18

45.

46.

47.

48.

49.

50.
51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Hoang JK, Nguyen XV. Understanding the risks and harms of management of incidental thyroid nodules. JAMA
Otolaryngol Neck Surg. 2017;143(7):718-24.

Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel SJ, Nikiforov YE, et al. 2015 American Thyroid Association
management guidelines for adult patients with thyroid nodules and differentiated thyroid cancer: the American
Thyroid Association Guidelines Task Force on thyroid nodules and differentiated thyroid cancer. Thyroid. 2016;
26(1):1-133.

National Cancer Institute. SEER Cancer Stat Facts: Thyroid Cancer. https://seer.cancer.gov/statfacts/html/thyro.html.
Accessed 19 Sept 2017.

Ahn HS, Kim HJ, Welch HG. Korea's thyroid-cancer “epidemic"—screening and overdiagnosis. N Engl J Med. 2014;
371:1765-7.

Vaccarella S, Franceschi S, Bray F, et al. Worldwide thyroid-cancer epidemic? The increasing impact of
overdiagnosis. N Engl J Med. 2016;375:614-7.

Davies L, Welch HG. Increasing incidence of thyroid cancer in the United States, 1973-2002. JAMA. 2006;295:2164~7.
Smith-Bindman R, Lebda P, Feldstein VA, et al. Risk of thyroid cancer based on thyroid ultrasound imaging
characteristics: results of a population-based study. JAMA Intern Med. 2013;173:1788-96.

Park S, Oh CM, Cho H, et al. Association between screening and the thyroid cancer “epidemic” in South Korea:
evidence from a nationwide study. BMJ. 2016;355:i5745.

Clement SC, Peeters RP, Ronckers CM, et al. Intermediate and long-term adverse effects of radioiodine therapy for
differentiated thyroid carcinoma—a systematic review. Cancer Treat Rev. 2015;41:925-34.

Teng C-J, Hu Y-W, Chen S-C, et al. Use of radioactive iodine for thyroid cancer and risk for second primary
malignancy: a nationwide population-based study. J Natl Cancer Inst. 2016;108:djv314.

Lubitz CC, et al. Annual financial impact of well-differentiated thyroid cancer care in the United States. Cancer.
2014;120:1345-52.

Shin S, Park SE, Kim SY, et al. Effectiveness of ultrasonographic screening for thyroid cancer: round-table
conference in the National Evidence-based Healthcare Collaborating Agency (NECA) in conjunction with the
Korean Thyroid Association. Asian Pacific J Cancer Prev. 2014;15:5107-10.

US Preventive Services Task Force. Screening for thyroid cancer: US preventive services task force
recommendation statement. JAMA. 2017,317:1882-7.

Born K, Levinson W. Choosing wisely: an international campaign to combat overuse. New York: To the Point, The
Commonwealth Fund; 2017.

McCaffery KJ, Jansen J, Scherer LD, et al. Walking the tightrope: communicating overdiagnosis in modern
healthcare. BMJ. 2016;352:i348.

Brassard JJ, Elkouri S, Robillard P. What are the current indications for carotid doppler ultrasound? J Vasc Surg.
2016; https://doi.org/10.1016/jjvs.2016.08.007.

Ricotta JJ, AbuRahma A, Ascher E, Eskandari M, Faries P, Lal BK. Updated Society for Vascular Surgery Guidelines
for management of extracranial carotid disease. J Vasc Surg. 2011; https;//doi.org/10.1016/jjvs.2011.07.031.
European Stroke Organisation, Tendera M, Aboyans V, Bartelink ML, Baumgartner I, Clement D, Collet JP, et al. ESC
Guidelines on the diagnosis and treatment of peripheral artery diseases: document covering atherosclerotic
disease of extracranial carotid and vertebral, mesenteric, renal, upper and lower extremity arteries: the Task Force
on the Diagnosis and Treatment of Peripheral Artery Diseases of the European Society of Cardiology (ESC). Eur
Heart J. 2011;32:2851-906.

The Royal Australian College of General Practitioners. RACGP - Guidelines for Preventive Activities in General
Practice. 9th Edition. Screening Tests of Unproven Benefit." http://www.racgp.org.au/your-practice/guidelines/
redbook/15-screening-tests-of-unproven-benefit. Accessed 26 Sept 2017.

Stroke Foundation - Australia, Media Release. Strokecheck. February 2017. https://strokefoundation.org.au/Media-
Releases/2017/02/15/Strokecheck. Accessed 26 Sept 2017.

Australian & New Zealand Society for Vascular Surgery. Strokes, TIAs and Carotid Surgery |. http://www.anzsvs.org.
au/patient-information/strokes-tias-and-carotid-surgery. Accessed 26 Sept 2017.

Ready to submit your research? Choose BMC and benefit from:

o fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

o gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC

Page 10 of 10


https://seer.cancer.gov/statfacts/html/thyro.html
https://doi.org/10.1016/j.jvs.2016.08.007
https://doi.org/10.1016/j.jvs.2011.07.031
http://www.racgp.org.au/your-practice/guidelines/redbook/15-screening-tests-of-unproven-benefit
http://www.racgp.org.au/your-practice/guidelines/redbook/15-screening-tests-of-unproven-benefit
https://strokefoundation.org.au/Media-Releases/2017/02/15/Strokecheck
https://strokefoundation.org.au/Media-Releases/2017/02/15/Strokecheck
http://www.anzsvs.org.au/patient-information/strokes-tias-and-carotid-surgery
http://www.anzsvs.org.au/patient-information/strokes-tias-and-carotid-surgery

	Abstract
	Background
	Main text
	Conclusions

	Background
	Vascular disease: screening for carotid artery stenosis
	Ongoing screen-and-treat campaigns
	Disease burden and diagnostic criteria
	Lack of evidence that screening improves health outcomes
	Overdiagnosis and other screening downsides

	Metabolic disease: screening for prediabetes
	Disease burden and diagnostic criteria
	Ongoing screen-and-treat campaigns
	Lack of evidence that screening improves health outcomes
	Overdiagnosis and other screening downsides

	Oncologic disease: screening for thyroid cancer
	Disease burden and diagnostic criteria
	Lack of evidence that screening improves health outcomes
	Overdiagnosis and other screening downsides

	Conclusions
	Abbreviations
	Authors’ contributions
	Ethics approval and consent to participate
	Competing interests
	Publisher’s Note
	Author details
	References

