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When a Diagnosis Has No Name: Uncertainty
and Opportunity

Michael D. Lockshin, Mary K. Crow, and Medha Barbhaiya

Diagnostic uncertainty, commonly encountered in rheumatology and other fields of medicine, is an opportunity:
Stakeholders who understand uncertainty’s causes and quantitate its effects can reduce uncertainty and can use
uncertainty to improve medical practice, science, and administration. To articulate, bring attention to, and offer recom-
mendations for diagnostic uncertainty, the Barbara Volcker Center at the Hospital for Special Surgery sponsored, in
April 2021, a virtual international workshop, “When a Diagnosis Has No Name.” This paper summarizes the opinions
of 72 stakeholders from the fields of medical research, industry, federal regulatory agencies, insurers, hospital manage-
ment, medical philosophy, public media, health care law, clinical rheumatology, other specialty areas of medicine, and
patients. Speakers addressed the effects of diagnostic uncertainty in their fields. The workshop addressed the follow-
ing six questions: What is a diagnosis? What are the purposes of diagnoses? How do doctors assign diagnoses? What
is uncertainty? What are its causes? How does understanding uncertainty offer opportunities to improve all fields of
medicine? The workshop’s conveners systematically reviewed video recordings of formal presentations, video record-
ings of open discussion periods, manuscripts, and slide files submitted by the speakers to develop consensus take-
home messages, which were as follows: Diagnostic uncertainty causes harm when patients lack access to laboratory
test and treatments, do not participate in research studies, are not counted in administrative and public health docu-
ments, and suffer humiliation in their interactions with others. Uncertainty offers opportunities, such as quantifying
uncertainty, using statistical technologies and automated intelligence to stratify patient groups by level of uncertainty,
using a common vocabulary, and considering the effects of time.

INTRODUCTION

Diagnosis names anchor patient care, research, administra-
tion, communication, and public policies in all fields of medicine,
medical records, and public discourse. Diagnosis names are
imperfect binary (present or not) labels listed in a record. There is
no standard policy regarding patients whose diagnoses are
ambiguous, who may be excluded from consideration or who
may be assigned incorrectly. Diagnostic error differs from uncer-
tainty; the former is correctable, whereas the latter is not (1–4).
Diagnostic uncertainty is a common problem as nearly half of
patients seen in a rheumatologic autoimmune disease clinic have
uncertain diagnoses (5).

A common reason for uncertainty is that patients fail to fulfill clas-
sification criteria, which are often wrongly used for diagnosis, because
they have too few objective abnormalities (for example, “pre-lupus”),
have overlapping diseases (coexisting systemic lupus erythematosus
(SLE) and rheumatoid arthritis, known as "rhupus"), or have diagno-
ses that change over time (a patient diagnosed as having SLE
decades later is reclassified as rheumatoid arthritis or scleroderma).

Clinical management protocols, scientific inquiry, and admin-
istration policies apply to patients with named diagnoses, not to
those with uncertain diagnoses, who can be denied access to
laboratory tests and treatments, are not counted in administrative
and public health documents, are excluded from research stud-
ies, and suffer ignominious personal interactions.
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On April 27 and 28, 2021, the Barbara Volcker Center at the
Hospital for Special Surgery convened a two-day virtual work-
shop, “When A Diagnosis Has No Name.” The goals were to
deconstruct the concepts of diagnosis and of uncertainty and to
identify opportunities for improvement.

The workshop program (Supplement 1) invited 75 partici-
pants (Supplement 2) representing the fields of patient care, med-
ical research, industry, federal regulatory agencies, insurers,
hospital management, medical philosophy, public media, law,
and patients to answer the following six questions: What is a diag-
nosis? What are the purposes for which diagnosis names are
used? How do doctors assign diagnoses? What is uncertainty?
What are uncertainty’s causes? How is uncertainty an opportunity
to improve all fields of medicine?

To present an overview and to identify take-home points,
workshop organizers systematically videotaped the workshop
and reviewed additional slides and manuscripts provided by the
speakers. The following were consensus themes: diagnostic
uncertainty, which hinders patient care and science, can be
reduced, and it can be used.

To reduce uncertainty, stakeholders must distinguish
between societal purposes of diagnosis names (record-keeping,
clinical trials, administration) and biologic purposes (classifying
diagnoses by mechanisms). They can adopt consensus vocabu-
laries that qualify diagnosis names with measures of certainty
(diagnosis certain, diagnosis uncertain, or diagnosis not present).
New biological science can provide molecular explanations for
disease mechanisms and discover new diagnoses. Criteria com-
mittees must include all stakeholders to standardize diagnosis
names among medical specialties. New computer and statistical
methods should assist in validating diagnosis names.

To use uncertainty, stakeholders should quantify uncertainty
and stratify patients by probability of diagnoses. In all cases, the
effects of time on patient phenotype and on scientific knowledge
must be considered.

Summaries of the workshop’s answers to the questions follow.

WHAT IS A DIAGNOSIS?

Phenotype/biotype. A diagnosis is a binary, time-specific
name used to describe health abnormalities. Diagnoses can be
defined by phenotype (consistent patterns of symptoms, physical
findings, and laboratory tests) or by biotype (specific genotype,
biomarker, and other inflammatory profiles). Phenotypic and bio-
typic definitions rest on different overlapping bases. All stake-
holders use diagnosis names; few specify whether the definition
of the name is phenotypic or is biotypic, and miscommunication
ensues.

Those who favor the phenotypic definition are patients,
physicians, clinical researchers, administrators, and policy
makers. These stakeholders classify groups of patients in medical
records, public policy, and communication; they use phenotypic

diagnoses to justify physicians’ and society’s responses. Medical
philosophers consider diagnoses to represent health care rituals
that confer “credibility on the patient’s complaints and (justify)
health care eligibility, sick role, and a preliminary route to treat-
ments and clinical research” (6). They qualify diagnoses with anal-
yses of societal impact and note disparities in health care delivery.

Stakeholders who favor the biotypic definition are practicing
physicians and clinical researchers. The biotypic definitions pro-
vide individual patients access to “off label” uses of tests and
medications. Biotypic definitions allow consideration of “precision
medicine” mechanisms and suggest imaginative intervention
options.

Objective/subjective data. Symptoms, clinical signs,
laboratory or imaging tests, and environmental exposures all jus-
tify the use of a diagnosis name. These elements use subjective/
objective data and quantitative/qualitative measures. Depending
on the subjective/objective and quantitative/qualitative balance,
some diagnoses have high certainty; others have low certainty.
Common discourse about diagnoses does not distinguish diag-
nosis names by levels of certainty.

Classification criteria-based definitions. Clinical
researchers, public policy makers, and administrators use classi-
fication criteria created by expert committees (sometimes self-
appointed, sometimes convened by professional organizations)
to define diagnoses.* Most criteria-setting committees use stan-
dard consensus-conference measures such as Delphi or 1000
Minds (www.1000minds.com) to select criteria that are evidence
based and quality assured for sensitivity and specificity (7). No
overview administrative group approves criteria for common use
across all fields of medicine. Different medical specialties and
national organizations offer criteria that sometimes disagree.

Classification criteria specify clinical and laboratory data, allot
quantitative and qualitative points for these data, sum the points,
and establish threshold levels that must be met. Classification cri-
teria deny the use of a diagnosis name for patients who do not
meet the threshold; they do not suggest alternative diagnoses.

Patients do not meet classification criteria thresholds for the fol-
lowing four reasons: quantification (abnormalities exist but fall below
thresholds), qualification (a required element is absent or an exclu-
sionary element is present), concatenation (the sequence and pace
of illness presentation falls outside criteria guidelines) (8), and times
of onsets that stakeholders choose to apply a diagnosis name.

Regarding times of onset, basic scientists may choose the
moment of first noted susceptibility or trigger, for instance, a
genetic flaw or an environmental exposure. Clinical investigators
may choose the time of the first clinical or laboratory abnormality,

*The difference between diagnostic criteria and classification criteria is well
understood, but in clinical practice, the latter are often considered equivalent
to the former.
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such as an incidentally found abnormal blood test, clinicians may
choose the first symptoms that led to a medical consultation,
administrators may choose the first physician visit, and clinical
researchers may choose the point at which a patient first meets
classification criteria. Each of these times can be biased by a
patient’s education, geography, access to care, and personal
viewpoints about when the illness began (9,10).

The time of onset chosen by stakeholders differs. Stake-
holders use the same diagnosis name but describe different
populations. Stakeholders who choose a late time, for instance,
when the patient first meets criteria, ignore opportunities to
understand the origins and possible prevention of an illness.

WHAT ARE THE PURPOSES FOR WHICH
DIAGNOSIS NAMES ARE USED?

Societal. The societal purpose for diagnosis names uses
exclusionary data to carry out clinical studies and trials, basic
mechanism studies, population data acquisition, and communica-
tions. It groups patients for research, administration, and public
health policies. The societal purpose allows administrators to pro-
vide clear protocols and guidelines, lawyers to litigate disputes
(11), and payers to restrict access to treatments and reduce fraud.

Biological. The biological purpose for diagnoses uses inclu-
sive definitions. It accepts patients with uncertain diagnoses in
studies of illness mechanisms in individuals and allows physicians
to intervene, prognosticate, and communicate (12–14). The bio-
logical purpose stratifies patients according to environmental,
socioeconomic, comorbidities, genetic, and phenotypic contribu-
tors to outcome (15–18).

In practice, conversation, and communication—but not in
medical records—physicians discuss “pre-diagnosis”; they use
biological definitions to access tests, seek “precision medicine”
explanations, use medications “off label,” and recruit for basic sci-
ence studies (19,20). No overview committee decides who writes
the rules and for what purposes individual stakeholders apply them.

HOW DO DOCTORS ASSIGN DIAGNOSES?

The processes. In medical records, a diagnosis is a retro-
spectively seen binary event in an illness journey (21). It becomes
part of a medical record in the following four steps: A physician
evaluates clinical and biomarker phenotypes, hypothesizes a diag-
nosis, tests the hypothesis by acquiring new information (laboratory
test, occurrence of new symptoms), and records a diagnosis name
in a medical chart. In the United States, the diagnosis is usually
recorded as an International Classification of Diseases (ICD) code.

Ambiguity that may have been present when the record was
created is not visible in ICD codes. Instead, ICD-10-CM Official
Guidelines for Coding and Reporting FY 2020 confusingly instructs
users to use a series of Reporting Options, yes, no, unknown, and

clinically undetermined (22). ICD codes may be dishonest when cli-
nicians assign unambiguous codes to improve a patient’s access to
tests or treatments or when they record unimportant diagnoses to
enhance reimbursement.

Computational technologies. New computational
technologies—the electronic medical record, artificial intelligence
(AI), natural language processing (NLP), phenome-wide associa-
tion studies, and “precision medicine”—permit after-the-fact revi-
sion of charted diagnoses (23,24). “Precision medicine” allows
investigators and clinicians to integrate clinical, biological, epide-
miological, socioeconomic, geographic, and linguistic data to
reassign binary names to diagnoses, even though in real time
the diagnoses are analogue, incomplete, inaccurate, or evolving.
AI and NLP can quantify uncertainty (25) and stratify patients by
probability, sensitivity, and specificity of proposed diagnoses
(26–30). Other fields inform the use of AI in health care (31),
including the evaluation of inherent biases (32,33).

The number of diagnoses. The number of diagnoses
grows exponentially. The first International Classification of Dis-
eases (ICD-1, 1893) listed 44 diagnoses; today’s ICD-11 lists
19,000 (34).

UNCERTAINTY AND ITS CAUSES

Ill persons have uncertain diagnoses for five reasons:
Patients do not meet qualitative criteria, they do not meet quanti-
tative criteria, they do so too slowly to meet concatenation rules,
they are clinically heterogeneous, and stakeholders disagree on
the times of onset that permit the use of a diagnosis name.

In the process of assigning diagnosis names, physicians eval-
uate the following nine domains: symptoms, signs, nonspecific lab-
oratory tests, specific laboratory tests, response to therapy,
prevention, biomarkers, biologic mechanisms, and molecular sig-
natures. Some nosologic groups of diagnoses, for instance,
trauma, infection, and neoplasm, which are based mostly on
objective criteria (biopsy, blood culture), have high certainty. Objec-
tive data (positive tissue biopsies) point to diagnoses of high cer-
tainty, whereas subjective data (pain) yield diagnoses of low
certainty. The nosologic classes of trauma, infection, and genetic
abnormalities have high certainty; nosologic classes of dietary defi-
ciencies, neoplastic, and exogenous illnesses have mid-level cer-
tainty; and degenerative, immunologic, and psychiatric illnesses
have low certainty. Binary ICD-coded diagnoses do not distinguish
among diagnoses with high, moderate, or low certainty.

OPPORTUNITIES

Societal definitions of diagnoses ignore patients with pre-,
atypical, or evolving phases of illness. Biological definitions con-
sider illness mechanisms and the timeline of the disease.
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Conversations that prioritize societal and those that prioritize bio-
logical definitions take place in overlapping languages. A Rosetta
stone that translates between societal and biological context is
required.

Deconstruction of the concept of uncertainty is an opportu-
nity to improve patient care, science, and administration. Table 1
summarizes workshop participants’ recommendations, which
are as follows.

To reduce uncertainty, stakeholders must agree on vocabu-
laries that indicate the purpose for using a diagnosis name.
Policy-setting committees must include all stakeholders. Stake-
holders should use new biological and language-processing
technologies to modify, at frequent intervals, the priorities of phe-
notypic and biotypic diagnosis definitions. They should indicate
whether the name is binary or analogue and whether or not it is
time restricted.

Stakeholders can use uncertainty to stratify patient groups,
incorporate measures of time, and change strategies as new
information (patients’ clinical presentations and/or new scientific
facts) accrues.

Deconstructing the concept of uncertainty is an opportunity
to include—in private and public discourse, in science, clinical
care, policy, and administration—patients who are ignored by
binary diagnosis names today.

With inclusive definitions of their diagnoses, all patients may
be eligible to enroll in informative studies. Quantifying uncertainty,
conceptualizing diagnoses as analogue rather than binary, and
using uncertainty to stratify patients will promote more imaginative
exploration of the unknown. Clinicians who use broad definitions
for diagnoses for patient care and narrow ones for recruitment

for studies, and who understand and communicate the different
definitions, can lead the way. Cross-fertilization of all areas of sci-
ence will then suggest paradigm-shifting possibilities that can
improve all aspects of medical care.

AUTHOR CONTRIBUTIONS

All authors were involved in drafting the article or revising it critically
for important intellectual content, and all authors approved the final ver-
sion to be published.

REFERENCES

1. Han, PKJ. Uncertainty in medicine: a framework for tolerance. Oxford:
Oxford University Press; 2021.

2. Bhise V, Rajan SS, Sittig DF, Morgan RO, Chaudhary P, Singh H.
Defining and measuring diagnostic uncertainty in medicine: a system-
atic review. J Gen Intern Med 2018;33:103–15.

3. National Academies of Sciences, Engineering, and Medicine. Improv-
ing diagnosis in health care. Washington, DC: The National Acade-
mies Press; 2015.

4. Han PJ. The diagnostic process. In: Balogh EP, Miller BT, Ball JR, edi-
tors. Improving diagnosis in health care. Washington, DC: The
National Academies Press; 2015.

5. Jia L, Levine AB, Lockshin MD. American College of Rheumatology cri-
teria for systemic lupus erythematous exclude half of all systemic lupus
erythematosus patients. Arthritis Rheumatol 2017;69:1502–3.

6. Solomon M. Making medical knowledge. Oxford: Oxford University
Press; 2015.

7. 1000Minds.Wikipedia. URL: https://en.wikipedia.org/wiki/1000minds.

8. Lockshin MD. A tale of two worlds: pharmaceutical investigators and
clinicians define “diagnosis.” In: Mina-Osorio P, editor. Next-
generation therapies and technologies for immune-mediated inflam-
matory diseases. 1st ed. New York: Springer International Publishing;
2017. p. 3–13.

9. Kolata G. ‘It will consume your life’: 4 families take on rare diseases. The
New York Times. July 7, 2020. URL: https://www.nytimes.com/2020/
07/07/health/rare-diseases.html?referringSource=articleShare.

10. Shifke C. I’ve Seen Over 50 Doctors And No One Knows What’s
Wrong With Me. HuffPost Personal. July 6, 2020. URL: https://m.
huffpost.com/us/entry/us_5efe1653c5b6ca97091b054a/amp.

11. Noah, L. Pigeonholing illness: medical diagnosis as a legal construct.
Hastings Law Journal 1999;50:242–307.

12. Fajgenbaum D. Chasing my cure: a doctor’s race to turn hope into
action; a memoir. New York: Penguin Random House; 2019

13. Munroe ME, Anderson JR, Gross TF, Stunz LL, Bishop GA,
James JA. Epstein-Barr functional mimicry: pathogenicity of onco-
genic latent membrane protein-1 in systemic lupus erythematosus
and autoimmunity. Front Immunol 2021;11:606936.

14. Beck DB, Ferrada KA, Sikora KA, Ombrello AK, Collins JC, Pei W et al.
Somatic mutations in UBA1 and severe adult-onset autoinflammatory
disease. N Engl J Med 2020;383:2628–38.

15. Mittleman BB, Lipsky PE. Patient-centered outcomes: a bridge too
far? Nat Clin Pract Rheumatol 2006;2:457.

16. Croft P, Altman DG, Deeks JJ, Dunn KM, Hay AD, Hemingway H,
et al. The science of clinical practice: disease diagnosis or patient
prognosis? Evidence about “what is likely to happen” should shape
clinical practice. BMC Med 2015;13:20.

17. Aili K, Campbell P, Michaleff ZA, Strauss VY, Jordan KP, Bremander A,
et al. Long-term trajectories of chronic musculoskeletal pain: a 21-year
prospective cohort latent class analysis. Pain 2021;162:1511–20.

Table 1. Workshop participants offer these consensus recommen-
dations to reduce, and use uncertainty to benefit all fields of medicine

Goal Consensus recommendations

To reduce
uncertainty

• Establish a consensus vocabulary
• Distinguish biologic from societal uses of

diagnosis names
• Use new biologic science to provide

molecular explanations for disease
mechanisms

• Engage all stakeholders in criteria
committees

• Use new computer and statistical methods
to reassign diagnosis names

To use
uncertainty

• Include and quantify uncertainty when
making decisions

• Stratify individual patients by probability of
diagnoses

• Stratify groups of patients by probability of
diagnoses

• Always consider the effects of time in
individuals’ illness journeys

• Always consider the effects of time on
changing science

LOCKSHIN ET AL200

https://en.wikipedia.org/wiki/1000minds
https://www.nytimes.com/2020/07/07/health/rare-diseases.html?referringSource=articleShare
https://www.nytimes.com/2020/07/07/health/rare-diseases.html?referringSource=articleShare
https://m.huffpost.com/us/entry/us_5efe1653c5b6ca97091b054a/amp
https://m.huffpost.com/us/entry/us_5efe1653c5b6ca97091b054a/amp


18. Mehta B, Luo Y, Xu J, Sammaritano L, Salmon J, Lockshin M, et al.
Trends in maternal and fetal outcomes among pregnant women with
systemic lupus erythematosus in the United States. Ann Intern Med
2019;171:164–71.

19. Pisetsky DS, Clowse MEB, Criscione-Schreiber LG, Rogers JL. A
novel system to categorize the symptoms of systemic lupus erythe-
matosus. Arthritis Care Res (Hoboken) 2019;71:735–741.

20. Daikh DI, Costenbader KH. How do we classify “incomplete lupus?”
Arthritis Care Res (Hoboken) 2017;69:1772–9.

21. Gianfrancesco MA, McCulloch CE, Trupin L, Graf J, Schmajuk G,
Yazdany J. Reweighting to address nonparticipation andmissing data
bias in a longitudinal electronic health record study. Ann Epidemiol
2020;50:48–51.

22. ICD-10-CM Official Guidelines for Coding and Reporting FY 2020;
118-121. URL: https://vachettepathology.com/uncertain-diagnosis-
terminology-gets-update-for-icd-10-2020/. Accessed November 1,
2021.

23. Lanata CM, Paranjpe I, Nititham J, Taylor KE, Gianfrancesco M,
Paranjpe M, Andrews S, et al. A phenotypic and genomics approach
in a multi-ethnic cohort to subtype systemic lupus erythematosus.
Nat Comm 2019;10:3902.

24. Lanata CM, Paranjpe I, Nititham J, Taylor KE, Gianfrancesco M,
Paranjpe M, et al. A phenotypic and genomics approach in a multi-
ethnic cohort to subtype systemic lupus erythematosus. Nat Comm
2019;10:3902.

25. Uncertainty quantification. Wikipedia. Updated October 2, 2021.
URL: https:/en.wikipedia.org/wiki/Uncertainty quantification.

26. Miller DD. Themedical AI insurgency: what physiciansmust know about
data to practice with intelligent machines. NPJ Digit Med 2019;2:62.

27. Miller DD. Machine intelligence in cardiovascular medicine. Cardiol
Rev 2020;28:53–64.

28. Gianfrancesco MA, Tamang S, Yazdany J, Schmajuk G. Potential
biases in machine learning algorithms using electronic health record
data. JAMA Intern Med 2018;178:1544–7.

29. Norgeot B, Glicksberg BS, Trupin L, Lituiev D, Gianfrancesco M,
Oskotsky B, et al. Assessment of a deep learning model based
on electronic health record data to forecast clinical outcomes in
patients with rheumatoid arthritis. JAMA Netw Open 2019;2:
e190606.

30. Splinter K, Adams DR, Bacino CA, Bellen HJ, Bernstein JA, Cheatle-
Jarvela AM, et al. Effect of genetic diagnosis on patients with previ-
ously undiagnosed disease. N Engl J Med 2018;379:2131–9.

31. Kahneman D, Sibony O, Sunstein CR. Guidelines in medicine. In: Noise:
a flaw in human judgement. Boston: Little, Brown and Company; 2021.

32. Zheng NS, Feng QP, Kerschberger VE, Zhao J, Edwards TL, Cox NJ,
et al. PheMap: a multi-resource knowledge base for high-throughput
phenotyping within electronic health records. J AmMed Inform Assoc
2020;27:1675–87.

33. Miller DD, Brown EW. Artificial intelligence in medical practice: the
question to the answer? Am J Med 2018;131:129–133.

34. International Classification of Diseases. Wikipedia. Updated October
12, 2021. URL: https://en.wikipedia.org/wiki/International_Classification_
of_Diseases#Historical_synopsis.

DIAGNOSTIC UNCERTAINTY 201

https://vachettepathology.com/uncertain-diagnosis-terminology-gets-update-for-icd-10-2020/
https://vachettepathology.com/uncertain-diagnosis-terminology-gets-update-for-icd-10-2020/
http://en.wikipedia.org/wiki/Uncertainty
https://en.wikipedia.org/wiki/International_Classification_of_Diseases#Historical_synopsis
https://en.wikipedia.org/wiki/International_Classification_of_Diseases#Historical_synopsis

	When a Diagnosis Has No Name: Uncertainty and Opportunity
	Introduction
	What is a diagnosis?
	Outline placeholder
	Phenotype/biotype
	Objective/subjective data
	Classification criteria-based definitions


	What are the purposes for which diagnosis names are used?
	Outline placeholder
	Societal
	Biological


	How do doctors assign diagnoses?
	Outline placeholder
	The processes
	Computational technologies
	The number of diagnoses


	Uncertainty and its causes
	Opportunities
	AUTHOR CONTRIBUTIONS
	REFERENCES


