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U nderstanding patient symptoms is central to achieving
the primary objective of health care: longer and better

lives for our patients. In the words of William Osler, “Listen to
your patient, he is telling you the diagnosis.”1 The use of
symptoms is not only central to formulating a diagnosis, it is
also central in understanding patient response to a treatment
plan or recurrence of disease that warrants further investiga-
tion and change in management. In the evaluation and
management of patients with known disease states, we might
rightfully expect the medical record to be robust with the
identification and categorization of patient symptoms associ-
ated with the condition. In the setting of coronary disease and
stable angina, at a very minimum we would expect a
discussion and categorization of the symptoms of angina.

In the present study by Owlia et al2 in this issue of the
Journal of the American Heart Association (JAHA), the authors
sought to extract the anticipated rich data on patient
symptoms in the electronic medical record to assess the
association between symptom burden and outcome of stable
angina in routine care. Within the Veterans Health Adminis-
tration, nearly 300 000 patients with a diagnosis of stable
angina were identified using International Classification of
Diseases (ICD) codes. Natural language processing (NLP) was
used to identify, extract, and categorize angina symptom
severity in this population as determined by Canadian
Cardiovascular Society classification schema. They identified
14 216 patients with documentation of angina by Canadian
Cardiovascular Society classification, with a distribution of
28% of patients with class I angina, 39% with class II angina,
28% with class III, and 5% with class IV angina. Patients with

more severe angina were more likely to have diabetes
mellitus, heart failure, and a higher index of comorbid
conditions. Over a median follow-up of 3.4 years, angina
severity was associated with a higher risk of all-cause
mortality, hospitalization, and cost of care. These findings
are similar to those of prior studies3,4 and reinforce the
importance of understanding patient symptom burden. In fact,
for aspects of coronary artery disease care, symptoms are the
central measure of whether or not treatment has achieved the
anticipated impact. For patients with stable ischemic heart
disease, the clinical benefit of percutaneous coronary inter-
vention is limited to symptom relief.5 Accordingly, emerging
quality measures for elective percutaneous coronary inter-
vention have focused on symptom burden as a key outcome
of procedural success.6

Despite the importance of the primary findings of Owlia
et al,2 it was what the NLP tool did not (and could not) find
that serves as a guidepost for future efforts. With increasing
computational power, there is unabashed interest in leverag-
ing “Big Data” that includes all aspects of clinical and
nonclinical data for refined approaches to diagnosis, prog-
nostication, and treatment.7 NLP is the often-proposed
method of gleaning data from the unstructured text of clinical
notes to identify the presence or absence of certain
characteristics, such as symptoms, and the severity of those
characteristics.8 In the study by Owlia et al,2 NLP was applied
to clinical documentation of patients with stable angina to
capture and quantify symptom severity. This NLP tool was
simply unable to identify angina presence and severity. Less
than 5% of patients’ angina severity could be classified with
this approach. This is not an error of NLP, but instead reflects
the lack of structured symptom documentation in routine
clinical care.

Some will see this problem as one of an intermediary: In
the process of documenting the patient–physician interac-
tion, there is inevitable data degradation that occurs
because a busy practitioner is responsible for summarizing
a detailed conversation in a few brief lines of text. One
solution would be to extract data directly from the patient
and provider conversation itself. By listening directly to the
conversation between the provider and the patient, the data
could be more robust. In fact, strategies that apply voice
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recognition are currently in development and early applica-
tion to assist in clinical documentation, care delivery, and
capture of structured data from the provider and patient
interaction. However, in the capture of structured data on
patient symptoms, this approach presumes the conversation
between patient and provider is complete and standardized
so that the presence and severity of symptoms can be
identified and categorized in a reproducible manner across
different patient and provider interactions. We know this not
to be true.9,10

The real answer to the lack of structured symptoms in
the clinical record does involve removing the intermediary:
Get the data directly from the patient by using health status
surveys. Patient-reported health status surveys quantify
symptom burden, functional status, and health-related
quality of life in a standardized and reproducible fashion.
These survey instruments capture measures of health as
reported by the patient. Cardiovascular-specific health status
surveys exist for patients with coronary artery disease and
angina11–14 and have been developed to be reliable,
responsive, and valid.15 Similar to the findings of Owlia
et al,2 studies have consistently demonstrated health status
to be associated with subsequent patient outcomes.16

Patient health status surveys are now routinely used in
randomized clinical trials to quantify treatment benefits.17

Finally, patient-reported health status measures overcome
the discrepancy between provider-assessed and patient-
reported health status by capturing these measures directly
from the patient.18 Unfortunately, despite decades of
experience with these tools, patient health status surveys
remain underused in routine clinical care.10,19

Ultimately, the article by Owlia et al highlights the deafening
silence surrounding categorization of patient symptoms in the
medical record. As NLP and additional Big Data methodologies
continue to evolve for application in clinical medicine, we need
to ask if we are capturing the right data for these endeavors. In
the case of patient symptoms, an emphasis on greater
documentation of physician-assessed and categorized symp-
toms is misplaced. Instead, the emphasis needs to be on
removing the intermediary and going directly to the patient in
the capture of health-status measures. Use of technology to
engage patients in the capture of health status in an unobtrusive
mannerwhile integrating results in routine care is one promising
path.20 Ultimately, by incorporating patient-reported health
status in clinical care, we can seek to improve our understand-
ing of the impact of our care on patients and refine strategies
that help our patients live longer and live well.

Disclosures
None.

References
1. Pitkin RM. Listen to the patient. BMJ. 1998;316:1252.

2. Owlia M, Dodson JA, King J, Derington CG, Herrick JS, Sedlis SP, Crook J, Duvall
SL, LaFleur J, Nelson R, Patterson OV, Shah RU, Bress AP. Angina severity,
mortality, and healthcare utilization among veterans with stable angina. J Am
Heart Assoc. 2019;8:e012811. DOI: 10.1161/JAHA.119.012811.

3. Kaul P, Naylor CD, Armstrong PW, Mark DB, Theroux P, Dagenais GR.
Assessment of activity status and survival according to the Canadian Cardio-
vascular Society angina classification. Can J Cardiol. 2009;25:e225–e231.

4. Hemingway H, Fitzpatrick NK, Gnani S, Feder G, Walker N, Crook AM, Magee P,
Timmis A. Prospective validity of measuring angina severity with Canadian
Cardiovascular Society class: the ACRE study. Can J Cardiol. 2004;20:305–309.

5. Boden WE, O’Rourke RA, Teo KK, Hartigan PM, Maron DJ, Kostuk WJ,
Knudtson M, Dada M, Casperson P, Harris CL, Chaitman BR, Shaw L,
Gosselin G, Nawaz S, Title LM, Gau G, Blaustein AS, Booth DC, Bates ER,
Spertus JA, Berman DS, Mancini GB, Weintraub WS. Optimal medical
therapy with or without PCI for stable coronary disease. N Engl J Med.
2007;356:1503–1516.

6. Hospital-level patient-reported outcome performance measure for patients under-
going non-emergent percutaneous coronary intervention. Available at: https://
www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/
MMS/Downloads/Hospital-Level-PRO-PM-for-Non-Emergent-PCI_TEP-Compo
sition-List-Reconvened-TEP-for-2016.pdf. Accessed July 15, 2019.

7. Rumsfeld JS, Joynt KE, Maddox TM. Big data analytics to improve cardiovas-
cular care: promise and challenges. Nat Rev Cardiol. 2016;13:350–359.

8. Velupillai S, Suominen H, Liakata M, Roberts A, Shah AD, Morley K,
Osborn D, Hayes J, Stewart R, Downs J, Chapman W, Dutta R. Using
clinical Natural Language Processing for health outcomes research:
overview and actionable suggestions for future advances. J Biomed Inform.
2018;88:11–19.

9. Rumsfeld JS, Alexander KP, Goff DC Jr, Graham MM, Ho PM, Masoudi FA,
Moser DK, Roger VL, Slaughter MS, Smolderen KG, Spertus JA, Sullivan
MD, Treat-Jacobson D, Zerwic JJ; American Heart Association Council on
Quality of Care and Outcomes Research, Council on Cardiovascular and
Stroke Nursing, Council on Epidemiology and Prevention, Council on
Peripheral Vascular Disease, and Stroke Council. Cardiovascular health: the
importance of measuring patient-reported health status: a scientific
statement from the American Heart Association. Circulation. 2013;127:
2233–2249.

10. Rumsfeld JS. Health status and clinical practice: when will they meet?
Circulation. 2002;106:5–7.

11. Chan PS, Jones PG, Arnold SV, Spertus JA. Development and validation of a
short version of the Seattle Angina Questionnaire. Circ Cardiovasc Qual
Outcomes. 2014;7:640–647.

12. Thompson PD, Franklin BA, Balady GJ, Blair SN, Corrado D, Estes NAM, Fulton
JE, Gordon NF, Haskell WL, Link MS, Maron BJ, Mittleman MA, Pelliccia A,
Wenger NK, Willich SN, Costa F; American Heart Association Council on
Nutrition, Physical Activity, and Metabolism, American Heart Association
Council on Clinical Cardiology, American College of Sports Medicine. Exercise
and acute cardiovascular events placing the risks into perspective: a scientific
statement from the American Heart Association Council on Nutrition, Physical
Activity, and Metabolism and the Council on Clinical Cardiology. Circulation.
2007;115:2358–2368.

13. Valenti L, Lim L, Heller RF, Knapp J. An improved questionnaire for
assessing quality of life after acute myocardial infarction. Qual Life Res.
1996;5:151–161.

14. Lewin RJP, Thompson DR, Martin CR, Stuckey N, Devlen J, Michaelson S,
Maguire P. Validation of the Cardiovascular Limitations and Symptoms
Profile (CLASP) in chronic stable angina. J Cardiopulm Rehabil.
2002;22:184–191.

15. Normand S-LT, Rector TS, Neaton JD, Pi~na IL, Lazar RM, Proestel SE, Fleischer
DJ, Cohn JN, Spertus JA; HFSA Working Group. Clinical and analytical
considerations in the study of health status in device trials for heart failure.
J Card Fail. 2005;11:396–403.

16. Spertus JA, Jones P, McDonell M, Fan V, Fihn SD. Health status predicts long-
term outcome in outpatients with coronary disease. Circulation. 2002;106:43–
49.

17. Boden WE, O’Rourke RA, Teo KK, Hartigan PM, Maron DJ, Kostuk W, Knudtson
M, Dada M, Casperson P, Harris CL, Spertus JA, Shaw L, Chaitman BR, Mancini
GBJ, Berman DS, Weintraub WS; COURAGE trial coprincipal investigators and
study coordinators. Design and rationale of the Clinical Outcomes Utilizing
Revascularization and Aggressive DruG Evaluation (COURAGE) trial Veterans
Affairs Cooperative Studies Program no. 424. Am Heart J. 2006;151:1173–
1179.

DOI: 10.1161/JAHA.119.013664 Journal of the American Heart Association 2

Clinical Documentation of Angina Symptoms Bradley
E
D
IT

O
R
IA

L

https://doi.org/10.1161/JAHA.119.012811
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-A
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-A
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-A
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-A


18. Calkins DR, Rubenstein LV, Cleary PD, Davies AR, Jette AM, Fink A,
Kosecoff J, Young RT, Brook RH, Delbanco TL. Failure of physicians to
recognize functional disability in ambulatory patients. Ann Intern Med.
1991;114:451–454.

19. Bradley SM. The routine clinical capture of patient-reported outcomes: how
competition on value will lead to change. Circ Cardiovasc Qual Outcomes.
2014;7:635–636.

20. Bradley SM, Rumsfeld JS, Ho PM. Incorporating health status in routine care to
improve health care value: the VA patient reported health status assessment
(PROST) system. JAMA. 2016;316:487–488.

Key Words: Editorials • angina • coronary artery disease •
health status • patient-reported outcome

DOI: 10.1161/JAHA.119.013664 Journal of the American Heart Association 3

Clinical Documentation of Angina Symptoms Bradley
E
D
IT

O
R
IA

L


