1020

Clinical Review & Education

JAMA Internal Medicine | Special Communication

Guidance for Modifying the Definition of Diseases

A Checklist

Jenny Doust, MBBS, PhD; Per O. Vandvik, PhD; Amir Qaseem, MD, PhD; Reem A. Mustafa, MD, PhD; Andrea R. Horvath, MD, PhD; Allen Frances, MD;
Lubna Al-Ansary, MBBS, MSc; Patrick Bossuyt, PhD; Robyn L. Ward, MBBS, PhD; Ina Kopp, MD; Laragh Gollogly, MD, MPH; Holger Schunemann, MD, PhD;
Paul Glasziou, MBBS, PhD; for the Guidelines International Network (G-I-N) Preventing Overdiagnosis Working Group

Supplemental content

IMPORTANCE No guidelines exist currently for guideline panels and others considering
changes to disease definitions. Panels frequently widen disease definitions, increasing the
proportion of the population labeled as unwell and potentially causing harm to patients. We
set out to develop a checklist of issues, with guidance, for panels to consider prior to

modifying a disease definition.

OBSERVATIONS We assembled a multidisciplinary, multicontinent working group of 13
members, including members from the Guidelines International Network, Grading of
Recommendations Assessment, Development and Evaluation working group, and the World
Health Organisation. We used a 5-step process to develop the checklist: (1) a literature review
of issues, (2) a draft outline document, (3) a Delphi process of feedback on the list of issues,
(4) a 1-day face-to-face meeting, and (5) further refinement of the checklist. The literature
review identified 12 potential issues. From these, the group developed an 8-item checklist
that consisted of definition changes, number of people affected, trigger, prognostic ability,
disease definition precision and accuracy, potential benefits, potential harms, and the balance

between potential harms and benefits. The checklist is accompanied by an explanation of
each item and the types of evidence to assess each one. We used a panel's recent
consideration of a proposed change in the definition of gestational diabetes mellitus (GDM)

to illustrate use of the checklist.

CONCLUSIONS AND RELEVANCE We propose that the checklist be piloted and validated by
groups developing new guidelines. We anticipate that the use of the checklist will be a first
step to guidance and better documentation of definition changes prior to introducing

modified disease definitions.
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lobally, concernisincreasing about the effect of overdiag-
nosis, that is diagnoses where harms outweigh benefits.’
A major driver of overdiagnosis is the widening of disease
definitions.? Changes in disease definitions can benefit patients,
principally by providing access to beneficial treatments, but alsoin-
creases the risk of overdiagnosis. The risk of overdiagnosis is par-
ticularly great when definitions are widened to include earlier or
milder disease. The absolute magnitude of treatment benefits com-
monly increases with severity of disease or baseline risk,> a relation-
shipshown empirically for elevated cholesterol* and blood pressure.®
The probability of harms are generally constant regardless of base-
line risk because they are less related to the patient’s baseline risk
and more a fixed effect of the proposed intervention itself. There-
fore, patients diagnosed with earlier or milder disease are more likely
to be harmed than to benefit (Figure 1).
Arecent study® highlighted the tendency of panels to widen dis-
ease definitions. None of the 16 guidelines included arigorous assess-
ment of potential harms from proposed changes. Such changes can
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have major effects on the prevalence of a disease (Table 1). Reportsin
the Less Is More Series in JAMA Internal Medicine [http://jamanetwork
.com/collections/6017/less-is-more] and the Too Much Medicine se-
riesinthe BMJ [http://www.bmj.com/too-much-medicine] show that
the widening of disease definitions is occurring across all medical dis-
ciplines, and that current processes are not sufficient to prevent inap-
propriate modification of disease definitions.

Despite the widespread effect of changes in disease definitions,
we have been unable to identify any currently accepted criteria for
modifying disease definitions. Diseases do not generally have discrete
boundaries and judgment is required to determine the thresholds for
diagnoses, but at present there is little to guide panels in making these
decisions. Thisis in contrast to standards for producing trustworthy and
transparent clinical practice guidelines more generally.™ The Guide-
lines International Network (G-I-N)—which includes 107 organisations
and that aims to lead, strengthen, and support collaboration in guide-
line development, adaptation and implementation—recognizes the
need toaddress this challenge.”> We created a G-I-N working group with
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the aim of developing guidance for modifying disease definitions, in-
cluding a checklist of issues to be considered.

Methods

We assembled a multidisciplinary, multicontinent working group of
13 members to develop the document. We included members with
specific expertise and experience in taxonomy, epidemiology, pa-
thology, genetics, and guideline development and with a range of
clinical backgrounds, including members from the GRADE working
group and the World Health Organization. Development of the check-
list was guided by the methodological framework for developingre-
porting guidelines suggested by the Enhancing the Quality and Trans-
parency of Health Research (EQUATOR) Network." It consisted of
(1) a literature review of issues to be considered, (2) a draft outline
document, (3) a Delphi process of feedback on issues, (4) a 1-day
face-to-face meeting, and (5) further modification of the checklist.

For the search, we used an iterative snowball technique of for-
ward and backward searchingin the Scopus database, beginning with
4 key articles.”"® We circulated an outline of the issues identified
to the working group and conducted a survey of 36 randomly se-
lected members from the G-I-N network and 40 members of the
GRADE working group using a structured, open ended question-
naire, asking participants to judge the relevance of each suggested
issue on a 4 point Likert scale and for further comments.

Figure 1. Relationship Between Baseline Risk of a Future Health Event
and Treatment Benefit
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We held a 1-day face-to-face meeting, where the working group
discussed the issues raised by the literature search and reviewed
feedback from the survey to determine the order, structure, and
wording of the checklist. The group selected an example to illus-
trate the use of the checklist: the consideration of the definition of
gestational diabetes mellitus (GDM) by a recent Norwegian guide-
line committee.

Finally, the checklist was circulated to the working group for fur-
ther clarification and refinement. The final checklist, the rationale
for each item’s inclusion, and the types of evidence needed to ad-
dress each item are outlined below.

. |
Results

A Checklist to Guide Modification of Disease Definitions

The initial search found 99 relevant citations. We found surpris-
ingly little advice on how the definition of diseases should be modi-
fied, with most of the literature outlining potential or actual prob-
lems resulting from changes to definitions. Issues identified were
clarity of the definition, potential for misuse, consistency, effect on
incidence, changes to the natural history of disease, the effect of
treatment in patients, adverse effects including psychological and
financial consequences, and the utility of the disease definition to
individuals and society.

From these items and the feedback of the survey, the working
group developed a 7-item checklist. This was later expanded to 8 items,
including a final question on the overall balance of potential benefits
and harms. The checklist is shown in Table 2, with the rationale for in-
clusion of eachitem. We describe these below, with explanations of how
a guideline panel would consider evidence in each case.

Differences in Previous and New Definitions
The panel needs to clearly describe the new and previous defini-
tions of disease and how they differ. Previous definitions may not
have been standardised, and if so, versions of the previous defini-
tion in widespread use should be outlined.

Changes in the Incidence and Prevalence of the Disease

The panel should describe the expected effect of proposed changes
onincidence and/or prevalence of disease. Seemingly minor changes
in disease definitions can result in large changes in prevalence, as

Table 1. Changes in Disease Definitions and Prevalence of a Condition

Previous Old Definition New Definition
Condition Population Definition Prevalence, % New Definition Prevalence, %
Osteoporosis Community sample Femoral neck 21 NOF 2008 72
of US women aged BMD T-score of guideline
>65 years’ -2.5 or less
Myocardial Patients presenting WHO criteria 18 ESC/ACC 2000 29
infarction to hospital with a using MB fraction criteria using

troponin level of creatine kinase

measure 230 ng/L®
Sample of women
aged 12-44 years
in China®

Survey of adults

Polycystic ovary NIH criteria 7

syndrome

Prediabetes Impaired fasting 26

aged >18 yearsin  glucose
China*®
NHANES survey of  Impaired fasting 26

adults 218 years in
the United States'!

glucose

troponin

Abbreviations: ACC, American
College of Cardiology; ADA American
Diabetes Association; BMD, bone
mineral density; ESC, European
Society of Cardiology; NHANES,
National Health and Nutrition
Examination Survey; NOF, National
Osteoporosis Foundation;

WHO, World Health Organisation.

Rotterdam criteria 11

ADA 2010 criteria 50

ADA 2010 criteria 31
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Table 2. Checklist of Items to Consider When Modifying a Disease Definition

Checklist Item

Rationale

1. Definition: What are the differences between the previous and the
new definition?

2. Number of people affected: How will the new disease definition
change the incidence and prevalence of the disease?

3. Trigger: What is the trigger for considering the modification of the
disease definition?

4. Prognostic ability: How well does the new definition of disease predict
clinically important outcomes compared with the previous definition?

5. Disease definition precision and accuracy: What is the repeatability,
reproducibility, and accuracy (when estimations are possible) of the
new disease definition?

6. Benefit: What is the incremental benefit for patients classified by
the new definition vs the previous definition?

It is important to delineate the proposed change precisely.

The number of people affected is important in understanding benefits, harms, and
resources needed.

Stating the trigger for considering modification helps understand the necessity for
modifying the disease definition.

The most important feature of a disease definition is its ability to accurately predict
clinically meaningful outcomes.

Disease definitions that are repeatable and reproducible improve the consistency of
clinical decision making. Accuracy is often not able to be estimated owing to the lack
of areference standard.

Benefits of the disease definition can be outlined, using methods such as GRADE. It is
particularly important to estimate benefits in conditions where the new definition will

be used to determine treatment thresholds.

7. Harm: What is the incremental harm for patients classified by the
new definition vs the previous definition?

Harms may also be outlined using methods such as GRADE. It is often more difficult
to quantify harms, and particularly the psychosocial harms and harms on the societal

level, including resource related harms.

8. Net benefit and harms: What is the net benefit and harm for patients
classified by the new definition vs the previous definition?

A panel should consider all of the above, and the balance of net benefits and harms
prior to modifying a disease definition.

Figure 2. How a New Disease Definition May Impact Disease Prevalence
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shown in Table 1. Lowering a disease threshold will include all pa-
tients previously diagnosed with disease in the new definition
(Figure 2A). Less commonly, raising a disease threshold will reduce
the number of patients diagnosed (Figure 2B). Where there is a
change in the method of defining disease and not just a change in
threshold, studies of prevalence need to cross-classify patients,
showing where the definitions agree or are discordant. A change in
testing methods can cause changes in the type of patients being di-
agnosed with a decrease or no change in incidence (Figure 2D and
E) but most commonly will increase the incidence of disease
(Figure 2C). For example, the change in the definition of myocar-
dial infarction in 2000 increased the incidence by about 61%, and
also changed the mix of patients, with 9% of those previously diag-
nosed using MB fraction of creatine kinase no longer diagnosed using
troponin levels. Similarly, there is poor overlap in who is diag-
nosed and not diagnosed with prediabetes when using the differ-
ent measures of glycaemia (glycated hemoglobin, impaired fasting
glucose, and impaired glucose tolerance), with considerable varia-
tion between ethnic groups in the degree of overlap.”

Studies estimating changes in incidence or prevalence should
be conducted in their respective clinical contexts using the meth-
ods of measurement that will be used in clinical practice. Field
testing of the revision of the definition of attention-deficit/
hyperactivity disorder in Diagnostic and Statistical Manual of Men-
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tal Disorders (Fourth Edition) in academic research centers esti-
mated a 15% increase in the prevalence of the disorder,
considerably underestimating the increase observed when the new
definition was used in wider clinical practice.?°

Trigger for Considering Modification of a Disease Definition

Outlining the trigger for the modification allows greater understand-
ing for the need of a new disease definition. A panel might have 1or
several reasons for considering modifying a disease definition. Ex-
amples include the emergence of new treatments with clear ben-
efits for patients identified by a new definition of disease, the de-
velopment of a new test, new evidence on prognosis, a need to
standardise definitions across clinical settings or for research pur-
poses, or to improve the clarity or precision of a disease definition.

Modification of Prognostic Ability

Being diagnosed with a disease only benefits a patient if the diag-
nosis assists in understanding current symptoms or the risk of fu-
ture clinically important events, or if the patient can benefit from spe-
cific treatment. To appreciate potential harms and benefits of the
change in definition, it is necessary to understand the natural his-
tory for those patients labeled by the new definition but not by the
previous definition (the lighter shaded areas of Figure 2). The event
ratesin all patients diagnosed is not sufficient to understand the natu-
ral history of disease in these additional patients, and may conceal
important differences. Where the prognosis of the additional pa-
tients is better than those classified with the previous definition, the
average prognosis of all patients classified with the new definition
willimprove. Guidelines and recommendations based on the old defi-
nition cannot then be unconditionally applied to those identified with
the new definition.

Information on natural history comes ideally from well-
designed cohorts.?' Careful consideration needs to be given to po-
tential confounding by treatment, because the treatment of pa-
tients currently labeled with the condition can reduce the event rate
and cause spurious associations.?? Randomized trials that include
a no-treatment or standard treatment arm can give information
about both the ability of disease definitions to predict clinically im-
portant events (prognostic ability) and response to treatment de-
cisions (predictive ability).%*> However, one has to be cautious about
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the generalizability of the results given the frequently stringent in-
clusion criteria in trials.

Many definitions of disease are based on measures of patho-
logical dysfunction. Measures derived from pathological models of
disease do not always improve prognostic ability. For example, pre-
diabetes, using measures of impaired glycaemia, was not a strong
predictor of development of diabetes in a review of diabetes risk
models.?*2°

Repeatability, Reproducibility, and Accuracy

The criteria used to classify patients in a new disease definition can
be thought of as a form of diagnostic test. However, an appropriate
gold standard will rarely be available and therefore, traditional mea-
sures of diagnostic test accuracy, such as sensitivity and specificity,
will generally not be appropriate.

Although accuracy cannot necessarily be estimated, the precision
of the new disease definition should be considered. Disease definitions
with poor precision result in inconsistent diagnoses in patients and have
poor clinical utility. Measures of precisioninclude repeatability (agree-
ment in identical conditions) and reproducibility (agreement across
comparable conditions). The variation observed around the threshold
for the disease is of the most relevance.

The performance of a disease definition cannot be easily sepa-
rated from the proposed method of measurement. Limited preci-
sion may be owing to biological variation (eg, how blood pressure
varies throughout and between days) or analytical variation (eg, how
well a sphygmomanometer measures the “true” blood pressure). It
may be possible to improve precision by taking the mean of repeat
measures or by standardising the testing procedure. For example,
standardising the parathyroid hormone assay could reduce misclas-
sification of patients with secondary hyperparathyroidism.2® Pre-
cision is ideally tested in the clinical context using the measure-
ment methods that will be used in clinical practice.

Incremental Benefits for Patients
Wherever changes in disease definitions will alter which patients re-
ceive treatment, it is essential to assess treatment benefits and harms,
focusing on the balance of benefits and harms for those diagnosed by
the new definition and not diagnosed by the previous definition (the
lighter shaded areas of Figure 2). Changes to disease definitions can
provide benefits to patients, mostly by providing access to treatments
with beneficial effects. For example, the 2010 revision of the defini-
tion of rheumatoid arthritis allows earlier diagnosis and treatment,
which may reduce the risk of later joint erosions.?” Even in this case,
however, the working group acknowledged that evidence from pre-
vious treatment trials in patients with later or more severe disease can-
not be extrapolated to patients with milder or less severe disease, and
concerns remain regarding misclassification.?®

Diagnostic criteria that provide improvements in prognostic abil-
ity are useful, but not sufficient to ensure improvements in health
outcomes, because prognostic markers may not adequately clas-
sify patients for treatment decisions.?° For example, molecular pro-
filing of tumors shows promise as a method of determining treat-
ment in breast cancer, but the net benefits of using such markers to
guide clinical decisions are still uncertain.>°

Guideline panels may need to consider a wide variety of benefits,
including nonhealth outcomes. For example, a diagnosis may provide
validation of symptoms, and access to social and other benefits.

jamainternalmedicine.com
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Incremental Harm

The potential harms from diagnosis include the physical harms of
diagnosis and treatment; psychological effects, such as anxiety; so-
cial effects, such as stigma and discrimination; and financial conse-
quences, such as effects on employment. In the case of genetic dis-
eases, harms may extend to family members. Harms are often poorly
measured in clinical trials, and the harms observed in trial popula-
tions may not reflect the harms seen in the wider population.®' Po-
tential harms also include the misapplication and misinterpreta-
tion of the disease definition when taken from a confined research
application to more widespread clinical use.

Changes in resource usage can result in harm by reducing
access to care for some patients and by diversion and distraction
of clinical care. This can happen at both the societal level, with
resources taken from areas more important to health, and at the
individual level, by distracting individuals from activities more
important to their well-being. Modifications of disease definitions
can have considerable impacts on costs, including the costs of
testing, and the resources needed for treatment and follow-up for
those diagnosed using the new criteria. There may also be
resources needed for training and implementation regarding the
change, and to minimise misdiagnosis. Costs are particularly
important in low- and middle-income countries where inappropri-
ate disease definitions can result in considerable diversion of lim-
ited health care resources.

Balancing Incremental Benefits and Harms

Modifying a disease definition should be guided by a balanced as-
sessment of the anticipated benefits and harms, using the best evi-
dence available. The definition should reflect the values and pref-
erences of patients and the wider community and include the impact
on resource usage. We recommend a transparent and explicit pro-
cess, such as the approach developed by GRADE, using structured
evidence summaries to tabulate anticipated absolute effects across
important patient outcomes.>?

Decision analytic methods may be a pragmatic first step to model
potential benefits and harms of the proposed changes in disease defi-
nitions. Models can use data from existing trials where suitable ad-
justment is made for differences in baseline risks. For example, an
analysis stratified by baseline risk using the individual patient data
in a meta-analysis of trials of blood pressure lowering therapy dem-
onstrates that the proportional risk reduction is consistent across
the subgroups, and therefore could be used to estimate treatment
benefitin patients at lower baselinerisk (eFigure in the Supplement).”

If the new definition of disease will be used solely for research
purposes, the assessment of treatment benefits and harms may not
be necessary. Different definitions may be required for research pur-
poses, for example more stringent standardization, than for clinical
purposes where more stringent definitions may deny access to care
for patients who would benefit.

In general, we recommend that panels consider both an indi-
vidual and societal approach to assessing the overall benefits and
harms of changing disease definitions. We recommend introduc-
ing a new disease definition where there is an expected positive bal-
ance of harms and benefit for individuals, and in aggregate at the
societal level.

With the assistance of members of a recent Norwegian guide-
line committee considering GDM, we illustrate the use of the check-
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list showing a brief summary of some of the evidence considered
relevant to this decision (eTable in the Supplement).>3

|
Discussion

Currently, there s little to guide those who wish to modify disease defi-
nitions. Our 8-item checklist provides a conceptual framework to as-
sist such decisions and to encourage transparency in the decision-
making process regarding the uncertainties and trade-offs involved.
It follows asimilar approach to that used by the GRADE working groups
inthe assessment of other health care interventions, but seeks to ex-
plicitly consider the needs for modifications of disease definitions. We
suggest that guideline committees and other groups use the checklist
asareminder of theissues that need to be considered and to commu-
nicate the why and how of the new disease definition.

Modifying disease definitions can have benefits for both clini-
cians and patients—there can be greater consistency of decision mak-
ing, a standardisation of processes to improve communication and
research, and improved access to effective treatments for pa-
tients. However, the potential for overdiagnosis and overtreat-
ment of patients demands caution. At a minimum, we need to en-
sure that patients are not harmed. Disease definitions should be
modified only when there is strong evidence of benefit.

A recent review illustrated how guideline panels widen dis-
ease definitions without rigorous consideration of the issues now
compiled in this checklist. Concerns about overdiagnosis and the po-
tential harms of treating patients with the new definitions of dis-
ease have been raised for several of the conditions included in the

Guidance for Modifying the Definition of Diseases

2013 review, such as ADHD and hypertension*3> and remain for
many other conditions, such as chronic kidney disease, osteoporo-
sis and prediabetes.

Limitations
Changes in disease definitions may occur with no implications for
treatment, as has occurred with the definition of a preclinical phase
of Alzheimer.3® In many cases, however, the widening of disease defi-
nitions is a driver of widened treatment recommendations. Consid-
erable financial conflicts of interest can occur within committees con-
sidering disease definitions.® Intellectual and emotional conflicts of
interest are also important and may be just as difficult to manage.
The checklist does not try to resolve the current conflation of
risk factors and symptomatic disease entities that has become wide-
spread in modern medicine.3”8 This distinction may need to be con-
sidered and further refined in future iterations of the checklist.
We developed the current checklist through a consultative pro-
cess with experts from arange of backgrounds. However, the check-
list has not yet been trialled or validated. Piloting and feedback by
groups considering modifying disease definitions is desirable.

. |
Conclusions

The proposed checklist is a first step to guidance and better docu-
mentation of definition changes. Further work is needed to clarify
the methods and to help guide judgement about the adequacy of
evidence and the balancing of benefits and harms. A G-I-N working

ARTICLE INFORMATION

Published Online: May 15, 2017.
doi:10.1001/jamainternmed.20171302

Author Affiliations: Centre for Research in
Evidence Based Practice, Bond University, Gold
Coast, Australia (Doust, Glasziou); Department of
Medicine, Innlandet Hospital Trust, Gjevik, Norway
(Vandvik); Department of Clinical Policy, American
College of Physicians, Philadelphia, Pennsylvania
(Qaseem); Department of Health Research
Methods, Evidence and Impact, McMaster
University, Hamilton, Canada (Mustafa,
Schunemann); Department of Medicine, McMaster
University, Hamilton, Canada (Mustafa); NSW
Health Pathology SEALS Department of Clinical
Chemistry and Endocrinology, Prince of Wales
Hospital, Sydney, Australia (Horvath); Duke
University, Durham, North Carolina (Frances);
Department of Family and Community Medicine,
King Saud University, Riyadh, Saudi Arabia
(Al-Ansary); Department of Clinical Epidemiology
and Biostatistics, University of Amsterdam,
Amsterdam, the Netherlands (Bossuyt); Brian
Wilson Chancellery, University of Queensland,

St Lucia, Australia (Ward); Association of the
Scientific Medical Societies Institute of Medical
Knowledge-Management (AWMF-IMWi),
Philipps-University, Marburg, Germany (Kopp);
Department of Strategy, Policy, and Information,
World Health Organisation, Geneva, Switzerland
(Gollogly).

Author Contributions: Drs Doust and Glasziou had
full access to all of the data in the study and take

responsibility for the integrity of the data and the
accuracy of the data analysis.

Concept and design: Doust, Vandvik, Qaseem,
Mustafa, Horvath, Frances, Al-Ansary, Bossuyt,
Ward, Kopp, Gollogly, Schunemann, Glasziou.
Acquisition, analysis, or interpretation of data: All
authors.

Drafting of the manuscript: All authors.

Critical revision of the manuscript for important
intellectual content: All authors.

Obtained funding: Glasziou.

Administrative, technical, or material support:
Doust, Vandvik, Glasziou.

Accepted for Publication: March 15, 2017.
Conflict of Interest Disclosures: None reported.

Funding/Support: This project was supported by
funding from the National Health and Research
Council Program Grant 633003: Screening and Test
Evaluation Program.

Role of the Funder/Sponsor: The National Health
and Research Council had no role in the design and
conduct of the study; collection, management,
analysis, and interpretation of the data;
preparation, review, or approval of the manuscript;
and decision to submit the manuscript for
publication.

The Guidelines International Network
Preventing Overdiagnosis Working Group: Jenny
Doust, MBBS, PhD, Centre for Research in Evidence
Based Practice, Bond University, Gold Coast,
Australia; Per O. Vandvik, PhD, Department of
Medicine, Innlandet Hospital Trust, Gjevik, Norway;
Amir Qaseem, MD, PhD, Department of Clinical

JAMA Internal Medicine July 2017 Volume 177, Number 7

group will be continuing to support work in this area.

Policy, American College of Physicians,
Philadelphia, Pennsylvania; Reem A. Mustafa, MD,
PhD, Department of Health Research Methods,
Evidence and Impact, McMaster University,
Hamilton, Canada, and Department of Medicine,
McMaster University, Hamilton, Canada; Andrea R.
Horvath, MD, PhD, NSW Health Pathology SEALS
Department of Clinical Chemistry and
Endocrinology, Prince of Wales Hospital, Sydney,
Australia; Allen Frances, MD, Duke University,
Durham, North Carolina; Lubna Al-Ansary, MBBS,
MSc, Department of Family and Community
Medicine, King Saud University, Riyadh, Saudi
Arabia; Patrick Bossuyt, PhD, Department of
Clinical Epidemiology and Biostatistics, University
of Amsterdam, Amsterdam, the Netherlands;
Robyn L. Ward, MBBS, PhD, Brian Wilson
Chancellery, University of Queensland, St Lucia,
Australia; Ina Kopp, MD, Association of the
Scientific Medical Societies Institute of Medical
Knowledge-Management (AWMF-IMWi),
Philipps-University, Marburg, Germany; Laragh
Gollogly, MD, MPH, Department of Strategy, Policy,
and Information, World Health Organisation,
Geneva, Switzerland; Holger Schunemann, MD,
PhD, Department of Health Research Methods,
Evidence and Impact, McMaster University,
Hamilton, Canada; Paul Glasziou, MBBS, PhD,
Centre for Research in Evidence Based Practice,
Bond University, Gold Coast, Australia.

Additional Contributions: We thank Anne Karen
Jenum, MD, PhD, Institute of Health and Society,
Department of General Practice, Faculty of
Medicine, University of Oslo, for assistance with the

jamainternalmedicine.com

© 2017 American Medical Association. All rights reserved.

Downloaded From: by a Universita Degli Studi La Sapienza Roma User on 10/20/2017


http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2017.1302&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2017.1302
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2017.1302&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2017.1302
http://www.jamainternalmedicine.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2017.1302

Guidance for Modifying the Definition of Diseases

example of gestational diabetes mellitus; Sarah
Thorning, MMLIS, Centre for Research in
Evidence-Based Practice, Bond University, for
assistance with searching; Sharon Sanders, PhD,
Centre for Research in Evidence-Based Practice, for
assistance with manuscript preparation, and the
respondents to the survey from the GRADE and
Guidelines International Network. We also thank
the reviewers for their constructive suggestions for
revisions, and particularly Gilbert Welch, MD,
Department of Medicine, The Dartmouth Institute
for Health Policy and Clinical Practice.

Disclaimer: The Guidelines International Network
(G-I-N; http://www.g-i-n.net) is a Scottish Charity,
recognised under Scottish Charity Number
SC034047. G-I-Nis not liable for any use that may
be made of the information contained therein. The
contributors were not compensated.

REFERENCES

1. Carter SM, Rogers W, Heath |, Degeling C, Doust
J, Barratt A. The challenge of overdiagnosis begins
with its definition. BMJ. 2015;350:h869.

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

3. Glasziou PP, Irwig LM. An evidence based
approach to individualising treatment. BMJ. 1995;
311(7016):1356-1359.

4. Mihaylova B, Emberson J, Blackwell L, et al;
Cholesterol Treatment Trialists' (CTT) Collaborators.
The effects of lowering LDL cholesterol with statin
therapy in people at low risk of vascular disease:
meta-analysis of individual data from 27
randomised trials. Lancet. 2012;380(9841):581-590.

5. Sundstrém J, Arima H, Woodward M, et al; Blood
Pressure Lowering Treatment Trialists’
Collaboration. Blood pressure-lowering treatment
based on cardiovascular risk: a meta-analysis of
individual patient data. Lancet. 2014;384(9943):
591-598.

6. Moynihan RN, Cooke GP, Doust JA, Bero L, Hill S,
Glasziou PP. Expanding disease definitions in
guidelines and expert panel ties to industry:

a cross-sectional study of common conditions in the
United States. PLoS Med. 2013;10(8):e1001500.

7. Donaldson MG, Cawthon PM, Lui LY, et al; Study
of Osteoporotic Fractures. Estimates of the
proportion of older white women who would be
recommended for pharmacologic treatment by the
new U.S. National Osteoporosis Foundation
Guidelines. J Bone Miner Res. 2009;24(4):675-680.

8. Roger VL, Killian JM, Weston SA, et al.
Redefinition of myocardial infarction: prospective
evaluation in the community. Circulation. 2006;114
(8):790-797.

9. Zhuang J, Liu Y, XuL, et al. Prevalence of the
polycystic ovary syndrome in female residents of
Chengdu, China. Gynecol Obstet Invest. 2014;77(4):
217-223.

jamainternalmedicine.com

10. XuY, WangL, He J, et al; 2010 China
Noncommunicable Disease Surveillance Group.
Prevalence and control of diabetes in Chinese
adults. JAMA. 2013;310(9):948-959.

11. James C, Bullard KM, Rolka DB, et al.
Implications of alternative definitions of
prediabetes for prevalence in U.S. adults. Diabetes
Care. 2011;34(2):387-391.

12. Institute of Medicine Committee on Standards
for Developing Trustworthy Clinical Practice G. In:
Graham R, Mancher M, Miller Wolman D, Greenfield
S, Steinberg E, eds. Clinical Practice Guidelines We
Can Trust. National Academies Press; Washington,
DC. 2011.

13. Qaseem A, Forland F, Macbeth F, Ollenschlager
G, Phillips S, van der Wees P; Board of Trustees of
the Guidelines International Network. Guidelines
International Network: toward international
standards for clinical practice guidelines. Ann Intern
Med. 2012;156(7):525-531.

14. Moher D, Schulz KF, Simera I, Altman DG.
Guidance for developers of health research

reporting guidelines. PLoS Med. 2010;7(2):e1000217.

15. Glasziou P, Irwig L, Deeks JJ. When should a
new test become the current reference standard?
Ann Intern Med. 2008;149(11):816-822.

16. Schwartz LM, Woloshin S. Changing disease
definitions: implications for disease prevalence.
Analysis of the Third National Health and Nutrition
Examination Survey, 1988-1994. Eff Clin Pract.
1999;2(2):76-85.

17. Tunstall-Pedoe H. Comment on the ESC/ACC
redefinition of myocardial infarction by a consensus
dissenter. Eur Heart J. 2001;22(7):613-616.

18. Gerber A, Hentzelt F, Lauterbach KW. Can
evidence-based medicine implicitly rely on current
concepts of disease or does it have to develop its
own definition? J Med Ethics. 2007;33(7):394-399.
19. Lahey BB, Applegate B, McBurnett K, et al.
DSM-1V field trials for attention deficit hyperactivity

disorder in children and adolescents. Am J Psychiatry.

1994;151(11):1673-1685.

20. Visser SN, Danielson ML, Bitsko RH, et al.
Trends in the parent-report of health care
provider-diagnosed and medicated
attention-deficit/hyperactivity disorder: United
States, 2003-2011. J Am Acad Child Adolesc
Psychiatry. 2014;53(1):34-46.e2.

21. lorio A, Spencer FA, Falavigna M, et al. Use of
GRADE for assessment of evidence about
prognosis: rating confidence in estimates of event
rates in broad categories of patients. BMJ. 2015;
350:h870.

22. Liew SM, Doust J, Glasziou P. Cardiovascular
risk scores do not account for the effect of
treatment: a review. Heart. 2011;97(9):689-697.

23. Lijmer JG, Bossuyt PM. Diagnostic testing and

prognosis: the randomised controlled trial in
diagnostic research. In: Knottnerus A, ed. Evidence

Special Communication Clinical Review & Education

base of clinical diagnosi. Blackwell Pub;Oxford, United
Kingdom. 2002.

24. Yudkin JS, Montori VM. The epidemic of
pre-diabetes: the medicine and the politics. BMJ.
2014;349:g4485.

25. Noble D, Mathur R, Dent T, Meads C,
Greenhalgh T. Risk models and scores for type 2
diabetes: systematic review. BMJ. 2011;343:d7163.

26. Bekd G, Butz H, Berta K, et al. Switching
between parathormone (PTH) assays: the impact
on the diagnosis of renal osteodystrophy. Clin Chem
Lab Med. 2013;51(6):1251-1256.

27. Aletaha D, Neogi T, Silman AJ, et al. 2010
rheumatoid arthritis classification criteria: an
American College of Rheumatology/European
League Against Rheumatism collaborative initiative.
Ann Rheum Dis. 2010;69(9):1580-1588.

28. Zeidler H. The need to better classify and
diagnose early and very early rheumatoid arthritis.
JRheumatol. 2012;39(2):212-217.

29. loannidis JP, Tzoulaki I. What makes a good
predictor? the evidence applied to coronary artery
calcium score. JAMA. 2010;303(16):1646-1647.

30. loannidis JP. Is molecular profiling ready for use
in clinical decision making? Oncologist. 2007;12(3):
301-311.

31. Loke YK, Price D, Herxheimer A; Cochrane
Adverse Effects Methods Group. Systematic
reviews of adverse effects: framework for a
structured approach. BMC Med Res Methodol.
2007;7:32.

32. Guyatt GH, Oxman AD, Vist GE, et al; GRADE
Working Group. GRADE: an emerging consensus on
rating quality of evidence and strength of
recommendations. BMJ. 2008;336(7650):924-926.

33. Norwegian Directorate of Health working
group on national clinical practice guidelines for
gestational diabetes 2016. https://helsedirektoratet
.no/retningslinjer/diabetes. Accessed March 6,
2017.

34. Thomas R, Mitchell GK, Batstra L.
Attention-deficit/hyperactivity disorder: are we
helping or harming? BMJ. 2013;347:f6172.

35. Heath I. Waste and harm in the treatment of
mild hypertension. JAMA Intern Med. 2013;173(11):
956-957.

36. Albert MS, DeKosky ST, Dickson D, et al. The
diagnosis of mild cognitive impairment due to
Alzheimer's disease: recommendations from the
National Institute on Aging-Alzheimer’s Association
workgroups on diagnostic guidelines for
Alzheimer's disease. Alzheimers Dement. 2011;7(3):
270-279.

37. Aronowitz RA. The converged experience of
risk and disease. Milbank Q. 2009;87(2):417-442.

38. Schwartz PH. Risk and disease. Perspect Biol Med.
2008;51(3):320-334.

JAMA Internal Medicine July 2017 Volume 177, Number 7

© 2017 American Medical Association. All rights reserved.

Downloaded From: by a Universita Degli Studi La Sapienza Roma User on 10/20/2017

1025


http://www.g-i-n.net
https://www.ncbi.nlm.nih.gov/pubmed/25740625
https://www.ncbi.nlm.nih.gov/pubmed/22645185
https://www.ncbi.nlm.nih.gov/pubmed/22645185
https://www.ncbi.nlm.nih.gov/pubmed/7496291
https://www.ncbi.nlm.nih.gov/pubmed/7496291
https://www.ncbi.nlm.nih.gov/pubmed/22607822
https://www.ncbi.nlm.nih.gov/pubmed/25131978
https://www.ncbi.nlm.nih.gov/pubmed/25131978
https://www.ncbi.nlm.nih.gov/pubmed/23966841
https://www.ncbi.nlm.nih.gov/pubmed/19049330
https://www.ncbi.nlm.nih.gov/pubmed/16908764
https://www.ncbi.nlm.nih.gov/pubmed/16908764
https://www.ncbi.nlm.nih.gov/pubmed/24751759
https://www.ncbi.nlm.nih.gov/pubmed/24751759
https://www.ncbi.nlm.nih.gov/pubmed/24002281
https://www.ncbi.nlm.nih.gov/pubmed/21270196
https://www.ncbi.nlm.nih.gov/pubmed/21270196
https://www.ncbi.nlm.nih.gov/pubmed/22473437
https://www.ncbi.nlm.nih.gov/pubmed/22473437
https://www.ncbi.nlm.nih.gov/pubmed/20169112
https://www.ncbi.nlm.nih.gov/pubmed/19047029
https://www.ncbi.nlm.nih.gov/pubmed/10538480
https://www.ncbi.nlm.nih.gov/pubmed/10538480
https://www.ncbi.nlm.nih.gov/pubmed/11259153
https://www.ncbi.nlm.nih.gov/pubmed/17601866
https://www.ncbi.nlm.nih.gov/pubmed/7943460
https://www.ncbi.nlm.nih.gov/pubmed/7943460
https://www.ncbi.nlm.nih.gov/pubmed/24342384
https://www.ncbi.nlm.nih.gov/pubmed/24342384
https://www.ncbi.nlm.nih.gov/pubmed/25775931
https://www.ncbi.nlm.nih.gov/pubmed/25775931
https://www.ncbi.nlm.nih.gov/pubmed/21474616
https://www.ncbi.nlm.nih.gov/pubmed/25028385
https://www.ncbi.nlm.nih.gov/pubmed/25028385
https://www.ncbi.nlm.nih.gov/pubmed/22123912
https://www.ncbi.nlm.nih.gov/pubmed/23241601
https://www.ncbi.nlm.nih.gov/pubmed/23241601
https://www.ncbi.nlm.nih.gov/pubmed/20699241
https://www.ncbi.nlm.nih.gov/pubmed/22174195
https://www.ncbi.nlm.nih.gov/pubmed/20424257
https://www.ncbi.nlm.nih.gov/pubmed/17405894
https://www.ncbi.nlm.nih.gov/pubmed/17405894
https://www.ncbi.nlm.nih.gov/pubmed/17615054
https://www.ncbi.nlm.nih.gov/pubmed/17615054
https://www.ncbi.nlm.nih.gov/pubmed/18436948
https://helsedirektoratet.no/retningslinjer/diabetes
https://helsedirektoratet.no/retningslinjer/diabetes
https://www.ncbi.nlm.nih.gov/pubmed/24192646
https://www.ncbi.nlm.nih.gov/pubmed/23699902
https://www.ncbi.nlm.nih.gov/pubmed/23699902
https://www.ncbi.nlm.nih.gov/pubmed/21514249
https://www.ncbi.nlm.nih.gov/pubmed/21514249
https://www.ncbi.nlm.nih.gov/pubmed/19523124
https://www.ncbi.nlm.nih.gov/pubmed/18723938
https://www.ncbi.nlm.nih.gov/pubmed/18723938
http://www.jamainternalmedicine.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2017.1302

