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Original Investigation | Pediatrics

Overdiagnosis of Attention-Deficit/Hyperactivity Disorder
in Children and Adolescents

A Systematic Scoping Review

Luise Kazda, MPH; Katy Bell, PhD; Rae Thomas, PhD; Kevin McGeechan, PhD; Rebecca S5ims, MPsych(Clin); Alexandra Barratt, PhD

CONCLUSIONS AND RELEVANCE This review found evidence of ADHD overdiagnosis and
overtreatment in children and adolescents. Evidence gaps remain and future research is needed, in
particular research on the long-term benefits and harms of diagnosing and treating ADHD in youths
with milder symptoms; therefore, practitioners should be mindful of these knowledge gaps,
especially when identifying these individuals and to ensure safe and equitable practice and policy.

JAMA Network Open. 2021;4(4):¢215335. doi:10.1001/jamanetworkopen.2021.5335
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Overdiagnosis
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Heterogeneity of cancer progression

Size

Size at which cancer
causes death

Size at which cancer
causes symptoms

Abnormal cell ——me

(Welch & Black 2010)

Time —a= Death from
other causes
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Prerequisites for Overdiagnosis
(Welch & Black 2010)

- 250 28E Exot QAT EX (MM 4 &),
o MEIMAF (Sakr et al., 1996; n=525) & (Stamatiou et al,, 2006; n=212). 30%-70% in men older
than 60 years.
o LUMME (Harach et al., 1985; n=101). 36% in 2.5 mm slice, close to 100% in micro-slice.

=
- TR (Welch & Black, 1997). 7% to 39% in middle-aged women.

sde 28s o= 2=

 Screening.
« General periodic physical examination.

« Detection of incidentaloma.
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H &t MEHZAA Mayo clinic randomized trial 2 54 &2 10719

catch-up cancers 2. I AXIEHE 51% (46/90)
(Source: Welch & Black 2010)
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(ZX: Welch & Black 2010)
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the amount of cancer of cancer



Rate of new diagnoses and death in 5 cancers

in the SEER data from 1975 to 2005.
(Welch & Black, 2010)
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Increasing Incidence of Thyroid Cancer
in the United States, 1973-2002

Louise Davies, MDY MSs
H. Cilbert Weleh, MD. MIPH

HILE THE INCIDENCE OF

many head and neck

cancers in the United

States is decreasing,' a
number of registries have reported that
the incidence of thyroid cancer is in-
creasing.” Some investigators have at-
tributed the increase to environmen-
tal radiation,” while others have found
no obvious source.* However, increas-
ing cancer incidence can be either real
or apparent because of increased diag-
nostic scrutiny. Supporting evidence for
areal increase in incidence includes an
increase in known or suspected risk fac-
tors for the cancer. If the increase were
real, it would be expected across all
stages, as opposed to a shift in the stage
distribution toward earlier stages, as
might be expected if there were changes
in diagnostic criteria or increased di-
agnostic scrutiny. Moreover, the in-
crease in incidence might be expected
to be accompanied by increasing symp-
toms or associated mortality.

Context Increasing cancer incidence is typically interpreted as an increase in the true
occurrence of disease but may also reflect changing pathological criteria or increased
diagnostic scrutiny. Changes in the diagnostic approach to thyroid nodules may have
resulted in an increase in the apparent incidence of thyroid cancer.

Objective To examine trends in thyroid cancer incidence, histology, size distribu-
tion, and mortality in the United States.

Methods Retrospective cohort evaluation of patients with thyroid cancer, 1973-
2002, using the Surveillance, Epidemiology, and End Results (SEER) program and data
on thyroid cancer mortality from the National Vital Statistics System.

Main Outcome Measures Thyroid cancer incidence, histology, size distribution,
and mortality.

Results The incidence of thyroid cancer increased from 3.6 per 100000 in 1973 to
8.7 per 100 000 in 2002—a 2.4-fold increase (95 % confidence interval [Cl], 2.2-2.6;
P=2.001 for trend). There was no significant change in the incidence of the less com-
mon histological types: follicular, medullary, and anaplastic (P=.20 for trend). Virtu-
ally the entire increase is attributable to an increase in incidence of papillary thyroid
cancer, which increased from 2.7 to 7.7 per 100 000—a 2.9-fold increase (95% Cl,
2.6-3.2; P<.001 for trend). Between 1988 (the first year SEER collected data on tu-
mor size) and 2002, 49% (95% Cl, 47 %-51%) of the increase consisted of cancers
measuring 1 cm or smaller; 87 % (95% Cl, 85%-89%) consisted of cancers measur-
ing 2 cm or smaller. Mortality from thyroid cancer was stable between 1973 and 2002
{approximately 0.5 deaths per 100000).

Conclusions The increasing incidence of thyroid cancer in the United States is pre-
dominantly due to the increased detection of small papillary cancers. These trends,
combined with the known existence of a substantial reservoir of subclinical cancer and
stable overall mortality, suggest that increasing incidence reflects increased detection
of subclinical disease, not an increase in the true occurrence of thyroid cancer.

JAMA. 2006,295:2164-2767 WWW._jama.com
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Trends in Incidence of Thyroid Cancer (1973-2002)
in the United States
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Health care payment method and thyroid cancer incidence in OECD countries

aaM 2 LM E [mean+SD; (range)]
OECD 3|¥= (2008, 217+ M TF HEH ASR)
F2Y X 2Nz N A P o Xt P
Australia, Austria, Belgium, Canada, Denmark,
FFS 16 France, Germany, Ireland, Japan, Korea, 3.4+2.3 11.5£13.4
Luxembourg, New Zealand, Norway, Portugal, (1.3-10.9) (3.7-59.5)
................................................ Switzerland, United States |
ppNgeli= Chile, Czech Republic, Estonia, Hungary, Israel, Italy, 0.0012 0.0452
Capitation Netherlands, Poland, Slovak Republic, Slovenia,
non- 18 United Kingdom 2.0+1.0 6.4+3.3
FFS ............................... e R (07_40) (28_142)
Finland, Greece, Iceland, Mexico, Spain, Sweden,
Salary
Turkey
. 5.7+4.7 26.3+29.2
TSR O SO e | 07109), L (44505)
Austria, Belgium, France, Switzerland, Finland, Chile,
DRG/PPC 13 Estonia, Hungary, Italy, Poland, Slovak Republic, %47i51 13 Zgi:]?é%
Sweden, United Kingdom (0.7-5.1) (4.0-15.6)
Australia, Canada, Czech Republic, Denmark,
CE! Global budget 14 Germany, Iceland, Ireland, Luxembourg, Mexico, 25+0.8 [0.035° | 7.0£35 |[0.018P
9 Netherlands, New Zealand, Norway, Portugal, (1.3-4.2) (3.3-14.6)
___________________________________________________________ Slovenia,
Line item budget 2 Spain, Turkey (11.51%‘?.85) (54%%51 'g)
Per-diem 2 Greece, Israel (%?;3270) (g'g_ﬁgi)

a Wilcoxon rank-sum test, one-sided probability for normal approximation; b Kruskal-Wallis test.
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The Incidence of Thyroid Cancer Is Affected by the Characteristics
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The aim of this study was to investigate the associations between the incidence of thyroid
cancer and the characteristics of healthcare systems in OECD countries and to demonstrate
that the increasing incidence of thyroid cancer is mainly due to overdiagnosis. We used a
random effects panel model to regress the incidence of thyroid cancer on the
characteristics of healthcare systems (i.e., share of public expenditure on health, mode of
health financing, existence of referral system to secondary care, mode of payment to
primary care physicians), controlling for macro context variables (i.e., GDP per capita,
educational level) on a country level. Data were derived from 34 OECD countries for 2002
and 2008. The share of public expenditure on health was negatively associated with the
incidence of thyroid cancer. However, it had no statistically significant effect on the
mortality of thyroid cancer and on the incidence of stomach and lung cancer. In the case
of colorectal cancer, it had a positive effect on the incidence rate. The upward trend of the
incidence of thyroid cancer is closely related to the healthcare system that permits
overdiagnosis. Increases in the proportion of public financing may help reduce the
overdiagnosis of thyroid cancer.

Key Words: Thyroid Neoplasms; Overdiagnosis; Healthcare System; Public Health
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Perspective

Korea's Thyroid-Cancer “Epidemic” — Screening and Overdiagnosis

Hyeong Sik Ahn, M.D., Ph.D., Hyun Jung Kim, M.P.H., Ph.D., and H. Gilbert Welch, M.D., M.P.H.
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Thyroid-Cancer Incidence and Related Mortality in South Korea, 1993-2011.

Data on incidence are from the Cancer Incidence Database, Korean Central Cancer
Registry; data on mortality are from the Cause of Death Database, Statistics Korea.
All data are age-adjusted to the South Korean standard population.
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Data on thyroid-cancer screening are from the Korean
Community Health Survey Database, Korea Centers
for Disease Contral and Prevention; data on incidence
are from the Cancer Incidence Database, Korean Cen-
tral Cancer Registry.
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Overdiagnosis and
screening for thyroid
cancer in Korea

In Korea, the incidence of thyroid
cancer has increased every year by
about 25% for the past 10 years.* In
2011, 40568 new cases of thyroid
cancer were reported making this
the most common type of cancer
in Korea. According to estimates by
GLOBOCAN 2012, the incidence of
this cancer (age standardised rate
58-3% per 100000 population) is
more than 15 times greater than
that of the UK and 5-6 times that of
the USA.? The proportion of small
(<1 cm) tumours detected increased
from 6-1% in 1962, to 43-1% in 2009;
however, mortality rates have been
almost constant during the past
three decades.?

Without any particular natural
or man-made disasters, such as
nuclear accidents, causes of this
increase in thyroid cancer are
difficult to account for, except
because of possible overdiagnosis of
slow or nonprogressing tumours;*
a result of a medical system that
encourages cancer screening.® The
Korean National Cancer Center and
many university affiliated hospitals
recommend ultrasonography to
screen asymptomatic people for
thyroid cancer.®

With increases in the number
of people diagnosed with thyroid
cancer, the general public and doctors
both feel under pressure to detect
very small-sized thyroid tumours
as early as possible, leading to high
numbers of diagnoses for thyroid
cancer. Moreover, more than 90% of
patients diagnosed with this cancer
are estimated to have had their thyroid
glands surgically removed.? As a result,
patients and their families might
have additional medical costs and
psychological stress.

We therefore suggest that the
Government and medical community
in Korea take urgent action to stop

overdiagnosis to protect people. First,
ultrasonography for thyroid cancer
screening should be discouraged;
second, people having regular health
check-ups should be informed
about the possible benefits and
harm of cancer screening, especially
with respect to the possibility
of overdiagnosis; and third, the
Government should admit failures of
the health-care policy in controlling
incidence of thyroid cancer and
take appropriate action to prevent
overdiagnosis.**

We believe that the present
incidence of thyroid cancer in Korea
is an example of overdiagnosis and
overtreatment in modern medicine
and derailed health-care policy.” As
the worldwide incidence of thyroid
cancer increases® other countries with
such health-care policies could well
follow the same direction as Korea.
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Region-Specific Incidence of Thyroid Cancer in 2018.

(Rates are shown in descending order of the world (W) age-standardized rate among men, and the highest national rates among men and women
are superimposed. Source: GLOBOCAN 2018.) (Bray et al.,, 2018)

Thyroid
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Drivers of overdiagnosis (Source: BMJ 2012 by Moinihan et al.)
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Gatekeeping systems across OECD countries
Source: OECD (2016), Health System Characteristics Survey, http://www.oecd.org/els/health-systems/characteristics.ntm.

Are patients required or encouraged to register with a primary health care physician or

practice?
Yes, patients are Patients are not required to No incentive and no obligation Total
required to register register, but there are to register number of
financial incentives to do countries
S0
Yes, a referral is = Chile, Estonia, Finland, New Zealand Australia, Canada, Hungary, 18
% E required Israel, Italy, Norway, Ireland, the Netherlands, Poland,
Zg S Portugal, Slovenia, Spain, Sweden, the United Kingdom?
-C: E Patients are not Latvia, Lithuania, the Belgium, Denmark, France, Mexico, the United States 10
o § required to obtain = Slovak Republic, lceland Switzerland
E * a referral, but
= = there are financial
= § incentives to do
E é S0
== No incentive and = Turkey Germany Austria, the Czech Republic, 8
a § no obligation to Greece?, Japan3, Korea,
obtain a referral Luxembourg
Total number of 14 6 16 36
countries

. In England, primary health care isthe usua way of accessing secondary care, but in certain circumstances, patients can refer themselves for some secondary
care services without consulting a GP.

. In Greece, primary health careisin atransitional phase where people can register in primary health care facilities and thus need a referral to access specialist
care. Those not yet registered can till access specialist services directly. Direct access to specialists will gradually be faded out, with the expectation that
primary health care physicians will become the first point of contact for al residents.

. In Japan, patients who visit medical doctorsin large hospitals without any referral will have to pay an additional fee.
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