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Abstract: On September 30th, 2014, the Centers for Dis-
ease Control and Prevention (CDC) confirmed the first 
travel-associated case of US Ebola in Dallas, TX. This case 
exposed two of the greatest concerns in patient safety in 
the US outpatient health care system: misdiagnosis and 
ineffective use of electronic health records (EHRs). The 
case received widespread media attention highlighting 
failures in disaster management, infectious disease con-
trol, national security, and emergency department (ED) 
care. In addition, an error in making a correct and timely 
Ebola diagnosis on initial ED presentation brought diag-
nostic decision-making vulnerabilities in the EHR era into 
the public eye. In this paper, we use this defining “teach-
able moment” to highlight the public health challenge of 
diagnostic errors and discuss the effective use of EHRs 
in the diagnostic process. We analyze the case to discuss 
several missed opportunities and outline key challenges 
and opportunities facing diagnostic decision-making in 
EHR-enabled health care. It is important to recognize the 
reality that EHRs suffer from major usability and inter-
operability issues, but also to acknowledge that they are 
only tools and not a replacement for basic history-taking, 
examination skills, and critical thinking. While physicians 
and health care organizations ultimately need to own the 
responsibility for addressing diagnostic errors, several 
national-level initiatives can help, including working 
with software developers to improve EHR usability. Mul-
tifaceted approaches that account for both technical and 

non-technical factors will be needed. Ebola US Patient 
Zero reminds us that in certain cases, a single misdiagno-
sis can have widespread and costly implications for public 
health.
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Introduction
On September 30th, 2014, the Centers for Disease Control 
and Prevention (CDC) confirmed the first travel-associated 
case of US Ebola in Dallas, TX, which eventually led to the 
death of the patient on October 8th. On October 15th, in his 
testimony to the US Congress, the Chief Clinical Officer of 
Texas Health Resources said “Unfortunately, in our initial 
treatment of [Patient Zero]… we made mistakes. We did 
not correctly diagnose his symptoms as those of Ebola. We 
are deeply sorry” [1]. The mishandling of US Patient Zero 
is receiving widespread media attention highlighting fail-
ures in disaster management, infectious disease control, 
national security, and emergency department (ED) care. 
In addition, an error in making a correct and timely Ebola 
diagnosis on initial ED presentation also brought decision-
making vulnerabilities in the era of the Electronic Health 
Record (EHR) into the public eye. The misdiagnosis and 
subsequent treatment of US Patient Zero has generated 
fear, uncertainty, and doubt about the competence of our 
health care delivery system. While there are many lessons 
to be learned, we use this defining “teachable moment” to 
highlight the public health challenge of diagnostic errors 
and the effective use of EHRs in the diagnostic process. 
Analysis of this case reveals several missed opportunities 
and key issues that warrant attention from the medical 
and policy communities.
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Case history
Although discrepancies exist in information about the 
chain of events that transpired when Patient Zero presented 
to the ED, we have used the hospital’s testimony and addi-
tional publically available information, including prelimi-
nary findings released to the public from the 1400 pages of 
medical records made available to the Associated Press (AP) 
by the patient’s family, to reconstruct the chain of events 
[2]. According to the Texas Health Presbyterian Hospital in 
Dallas, TX, on September 25th, US Patient Zero (Mr. Thomas 
Eric Duncan) presented with a temperature of 100.1F, diz-
ziness, nausea, abdominal pain, a sharp headache, and 
decreased urination [3]. Both the testimony and AP records 
reveal that 3.5 h into the patient’s visit to the ED his tem-
perature spiked to 103 degrees, which later dropped to 101.2 
degrees [4]. The patient rated his “severe pain” at eight on 
a scale of one to ten, which contradicts the initial hospital 
statement that the patient’s symptoms “were not severe 
at the time he first visited the hospital emergency depart-
ment.” His travel history from Liberia, a country highlighted 
in recent news, was recorded in the nurse’s notes. Based on 
the publically available information and the testimony, it 
is clear that this information was not appreciated or acted 
upon. He was prescribed antibiotics, told to take Tylenol, 
and discharged after 4 h in the ED. The AP records also indi-
cate the diagnosis given to US Patient Zero before his dis-
charge “included sinusitis” but that CT scans of “head and 
abdomen” ordered during the ED visit showed no evidence 
of sinusitis or other conditions such as stroke or appendici-
tis [5]. Two days later, the patient worsened and returned to 
the same ED and was subsequently admitted to the hospital.

On October 1st, the hospital announced that the 
initial ED nurse failed to communicate the travel history 
to physicians. The next day they blamed a technical flaw 
in the EHR – the misalignment of the physicians’ and 
nurses’ workflows – which prevented physicians from 
seeing the travel history in the nurse’s notes. Within 24 h 
they reversed their position and announced that the travel 
history was indeed documented and available to the full 
care team in the EHR within the physician’s workflow, and 
there was no flaw in the EHR [3].

The initial ED progress notes were not available for us to 
review. However, based on our experience in analyzing these 
issues, we hypothesize the following explanations about the 
EHR-related documentation at the first visit to explain some 
of the discrepancies. According to AP, the ED physician’s 
note said Mr. Duncan was “negative for fever and chills”; 
however, this could have been selected erroneously from a 
series of pre-defined symptom options in the EHR system. 
Further on, the note reads: “I have given patient instructions 

regarding their diagnosis, expectations for the next couple of 
days, and specific return precautions. The condition of the 
patient at this time is stable.” Because of the generic nature 
of this phrase and the use of a gender-neutral plural pronoun 
when referring to a patient, we believe this phrase was likely 
selected from a set of pre-defined patient instructions and 
may not have accurately reflected the physician’s true intent.

The complexity of diagnostic errors 
and the role of the EHR
Contradictory statements from the hospital and the lack 
of full transparency have complicated the factual analy-
sis of this case, a critical and urgent public health emer-
gency. Nevertheless, the misdiagnosis of US Patient Zero 
is a perfect prototype for one of the biggest vulnerabilities 
of outpatient medicine. The incidence of diagnostic error 
is thought to be in the range of 10%– 15% [6]; in the US 
alone, approximately 12 million adults are estimated to be 
misdiagnosed annually in outpatient settings [7]. Diagnos-
tic errors are not new and are seen in both rare conditions, 
and common ones, such as cancers, cardiovascular con-
ditions, and other infections. Both systems and cognitive 
factors are usually at play in these cases [8], and many 
breakdowns involve missing obvious clues when obtaining 
the patient’s history and performing the physical exam [9–
11]. Perhaps the biggest red flag in this case was the patient 
himself, a black man with a foreign accent who reported 
he came from Liberia and presented with serious “flu-like” 
symptoms to an ED which reportedly had received CDC and 
county health department’s guidance as early as July 28th, 
2014 [1]. We do not know whether the significance of this 
red flag was fully comprehended by either the registration 
clerk who would have checked the patient’s identification 
or the nurse who documented his travel. It is also unknown 
if the large presence of immigrants in the area led to com-
placency on the part of providers to overlook travel history. 
The Dallas County Commissioner referred to the hospital 
as being located “next to a little Ellis Island” hinting at 
the large immigrant population in the area. What is clear 
is that the importance of the geographic link to Liberia/
West Africa was not appreciated by the treating physi-
cian. According to the World Health Organization (WHO), 
most confirmed, probable, or suspected Ebola deaths have 
occurred in three West African countries: Liberia, Sierra 
Leone, and Guinea. Thus, the available evidence suggests 
that the physician did not obtain or appreciate the travel 
history during the patient encounter and did not consider 
the possibility of Ebola infection.
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Assigning blame to the EHR is not new and often reflects 
a reluctance to address the complex cognitive and/or per-
formance issues involving front-line staff, especially those 
related to responsibility and accountability. It is important 
that we recognize the reality that EHRs suffer from major 
usability and inter-operability issues [12–14], but also to 
acknowledge that they are only tools and not a replacement 
for basic history-taking, examination skills, and critical 
thinking [15]. Let us not forget that the diagnosis of Ebola 
in West Africa is not aided by EHRs. Basic clinical skills will 
be more important than ever because research reveals that 
clinicians often miss relatively common conditions [10].

Several other ‘human factor’ issues may have contrib-
uted to the diagnostic error in this case. A host of system-
related factors detract from optimal conditions for critical 
thinking in the ED, leading clinicians to lose situational 
awareness [16]. These include production pressures, dis-
tractions, and inefficient processes. Also, physicians tend 
to ignore nursing notes, whether on paper or in the EHR. 
Many organizations modify their EHR-related workflows 
to ensure that specific data elements required for quality 
measures (none of which focus on diagnostic quality) are 
reliably captured. In the Ebola case, the nurse was using 
a template “designed to provide a high reliability nursing 
process to allow for the administration of influenza 
vaccine under a physician-delegated standing order” to 
record history [3]. These highly-constrained tools are opti-
mized for data capture but at the expense of sacrificing 
their utility for appropriate triage and diagnosis, leading 
users to miss the forest for the trees.

The implications of the misdiagnosis were profound. 
Emerging details reveal that even after the second ED visit 
which led to hospitalization, strict Ebola isolation precau-
tions were not followed for 2 days, until the diagnosis was 
confirmed by the CDC. While there was clinical suspicion 
of a life-threatening diagnosis on this admission, it is 
uncertain if this was overshadowed due to possible over-
reliance on diagnostic testing to confirm the diagnosis.

Policy and practice reform to 
address diagnostic error in the 
EHR-era
Physicians and health care organizations ultimately need 
to own the responsibility for addressing diagnostic errors, 
but several national-level initiatives can help, including 
working with software developers to improve EHR usability. 
Despite their emerging significance, diagnostic errors are 
largely ignored by policy-makers, industry, and health care 

institutions in part due to their complexity and measurement 
challenges [17–19]. Within the many initiatives attempting to 
improve patient safety and value-based purchasing being 
promoted by Congress, the Centers for Medicare and Medic-
aid Services (CMS), large health care purchasers, and health 
plans, virtually none relate to accuracy and timeliness of 
diagnosis [20]. Outpatient reimbursement policies do not 
reward diagnostic decision-making, teamwork, or quality 
time spent with the patient in making a diagnosis.

Many of these policy and practice issues are especially 
relevant for primary care and emergency rooms, which are 
often considered “laboratories” for diagnostic errors. Rigor-
ous teamwork-related practices are needed to help trans-
form these busy outpatient settings where communication 
and coordination breakdowns are prevalent [21]. High-risk 
clinical processes need to become much more reliable so 
that vital opportunities and clues are not missed. As this 
case illustrates, EHR-based clinical workflows often fail 
to optimize information sharing amongst various team 
members, leading to lapses in recognizing specific clinical 
findings that could aid in rapid and accurate diagnosis. In 
addition, physicians need timely feedback on diagnostic 
accuracy if they are to learn from their actions, but such 
systems do not exist [22] nor are there any incentives to build 
them. Clinical practice must have systems of feedback loops 
about patient outcomes so we can learn from mistakes [23, 
24]. Widespread use of EHRs and better data availability 
should facilitate the development of these systems [25].

Multifaceted approaches that account for both tech-
nical and non-technical factors will be needed to prevent 
misdiagnosis in the EHR-era [26]. Current EHRs lack the 
innovations needed to prevent misdiagnosis. Condition-
specific charting templates, drop-down selection lists, 
and checkboxes developed in response to billing or 
quality reporting requirements potentially distort history-
taking, examination, and their accurate and comprehen-
sive recording. We suspect this might have occurred in this 
case. Clinicians also tend to ignore template-generated 
notes in their review process; often the signal-to-noise 
ratio in these notes is low. EHRs can lead to less verbal 
exchange [27], which is all the more needed and more 
effective when dealing with complex tasks and communi-
cating critical information [28]. Ideally, the nurse should 
have verbally communicated the red flag to the physician 
instead of relying on the physician to find this informa-
tion in the EHR. Other factors, such as heavy data entry 
requirements and frequent copy-and-paste from previous 
notes, detract from critical thinking during the diagnostic 
decision-making process [29]. Improving diagnosis and 
reducing diagnostic errors in the EHR-era should thus be a 
major research priority. For EHRs to be most effective, they 
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need to be able to automatically sort through patient data, 
identify the pertinent findings, and present them in an 
easy to understand manner. Computer algorithms could 
combine patient-specific information with the latest evi-
dence-based clinical knowledge to help clinicians reach 
the correct diagnosis.

This first case of Ebola in the US has exposed two of 
the greatest concerns in patient safety in the US outpa-
tient health care system: misdiagnosis and ineffective use 
of EHRs. This only increases the significance and respon-
sibility of the consensus study on diagnostic errors com-
missioned by the Institute of Medicine, and expected to 
be released in Fall 2015. Diagnostic errors typically have 
affected only one patient at a time [10], but Patient Zero 
reminds us that in certain cases, a single misdiagnosis 
can have widespread and costly implications for public 
health.

Acknowledgments: Dr. Singh is supported by the VA 
Health Services Research and Development Service (CRE 
12-033; Presidential Early Career Award for Scientists and 
Engineers USA 14-274), the VA National Center for Patient 
Safety, the Agency for Health Care Research and Quality 
(R01HS022087), and in part by the Houston VA HSR&D 
Center for Innovations in Quality, Effectiveness and Safety 
(CIN 13–413).

Author contributions: All the authors have accepted 
responsibility for the entire content of this submitted man-
uscript and approved submission. The views expressed in 
this article are those of the authors and do not necessarily 
represent the views of the Department of Veterans Affairs 
or the Urban Institute.
Research funding: None declared.
Employment or leadership: None declared.
Honorarium: None declared.
Competing interests: The funding organization(s) played 
no role in the study design; in the collection, analysis, and 
interpretation of data; in the writing of the report; or in the 
decision to submit the report for publication.

References
1.	 Daniel Varga’s Testimony to House Energy And Commerce 

Committee’s Subcommittee On Oversight And Investigations 
“Examining The U.S. Public Health Response To The Ebola Out-
break”. United States House of Representatives 2014 October 
16 [cited 2014 Oct 16]. Available from: http://docs.house.gov/
meetings/IF/IF02/20141016/102718/HHRG-113-IF02-Wstate-
VargaD-20141016.pdf.

2.	 Schmall E, Mohr H, Merchant N. Ebola patient displayed 
symptoms at first ER visit. Associated Press 2014 October 11. 
Available from: http://hosted.ap.org/dynamic/stories/U/
US_EBOLA_MEDICAL_RECORDS?SITE = AP&SECTION =  
HOME&TEMPLATE = DEFAULT&CTIME = 2014-10-10-12-09-20.

3.	 Texas Health Dallas Hospital Statements. Texas Health News 
2014 October 9. Available from: http://www.texashealth.org/
NewsReleases.

4.	Fernandez M, Sack K. Ebola Patient Sent Home Despite Fever, 
Records Show. The New York Times 2014 October 10. Available 
from: http://www.nytimes.com/2014/10/11/us/thomas-duncan-
had-a-fever-of-103-er-records-show.html?_r = 0.

5.	 Schmall E, Neergaard L, Breed AG. AP Enterprise: records 
chronicle how Ebola kills. The Associated Press 2014 October 
11. Available from: http://bigstory.ap.org/article/17b709cea0
2d445d9ca2e462bebe37bb/ap-enterprise-records-chronicle-
duncans-decline.

6.	Graber ML. The incidence of diagnostic error in medicine. BMJ 
Qual Saf 2013;22(Suppl 2):ii21–7.

7.	 Singh H, Meyer AN, Thomas EJ. The frequency of diagnostic 
errors in outpatient care: estimations from three large obser-
vational studies involving US adult populations. BMJ Qual Saf 
2014;23:727–31.

8.	Graber ML, Franklin N, Gordon R. Diagnostic error in internal 
medicine. Arch Intern Med 2005;165:1493–9.

9.	 Gandhi TK, Kachalia A, Thomas EJ, Puopolo AL, Yoon C, 
Brennan TA, et al. Missed and delayed diagnoses in the 
ambulatory setting: a study of closed malpractice claims. 
Ann Intern Med 2006;145:488–96.

10.	 Singh H, Giardina TD, Meyer AN, Forjuoh SN, Reis MD, 
Thomas EJ. Types and origins of diagnostic errors in primary 
care settings. JAMA Intern Med 2013;173:418–25.

11.	 Schiff GD, Hasan O, Kim S, Abrams R, Cosby K, Lambert BL, 
et al. Diagnostic Error in Medicine: Analysis of 583 Physician-
Reported Errors. Arch Intern Med 20099;169:1881–7.

12.	 American Medical Association. AMA Calls for Design Overhaul of 
Electronic Health Records to Improve Usability. AMA News Room 
2014. Available from: http://www.ama-assn.org/ama/pub/news/
news/2014/2014-09-16-solutions-to-ehr-systems.page.

13.	 Institute of Medicine. Activity – Patient Safety and Health 
Information Technology. Available from: http://www iom edu/
Activities/Quality/PatientSafetyHIT aspx 2011 March 2 [cited 
2011 May 23]. Available from: http://www.iom.edu/Activities/
Quality/PatientSafetyHIT.aspx.

14.	 Sittig DF, Singh H. Rights and responsibilities of users of elec-
tronic health records. CMAJ 2012;184:1479–83.

15.	 Verghese A. Culture shock--patient as icon, icon as patient. N 
Engl J Med 2008;359:2748–51.

16.	 Singh H, Giardina TD, Petersen LA, Smith MW, Paul LW, 
Dismukes K, et al. Exploring situational awareness in diagnostic 
errors in primary care. BMJ Qual Saf 2012;21:30–8.

17.	 Graber ML, Trowbridge RL, Myers JS, Umscheid CA, Strull W, 
Kanter MH. The next organizational challenge: finding and 
addressing diagnostic error. Jt Comm J Qual Patient Saf 
2014;40:102–10.

18.	 Singh H. Editorial: helping health care organizations to define 
diagnostic errors as missed opportunities in diagnosis. Jt Comm 
J Qual Patient Saf 2014;40:99–101.

19.	 Graber ML, Wachter RM, Cassel CK. Bringing diagnosis into the 
quality and safety equations. J Am Med Assoc 2012;308:1211–2.

Unauthenticated
Download Date | 10/25/14 4:15 PM

http://docs.house.gov/meetings/IF/IF02/20141016/102718/HHRG-113-IF02-Wstate-VargaD-20141016.pdf
http://docs.house.gov/meetings/IF/IF02/20141016/102718/HHRG-113-IF02-Wstate-VargaD-20141016.pdf
http://docs.house.gov/meetings/IF/IF02/20141016/102718/HHRG-113-IF02-Wstate-VargaD-20141016.pdf
http://hosted.ap.org/dynamic/stories/U/US_EBOLA_MEDICAL_RECORDS?SITE<200A>=<200A>AP&SECTION<200A>=<200A>
HOME&TEMPLATE<200A>=<200A>DEFAULT&CTIME<200A>=<200A>2014-10-10-12-09-20
http://hosted.ap.org/dynamic/stories/U/US_EBOLA_MEDICAL_RECORDS?SITE<200A>=<200A>AP&SECTION<200A>=<200A>
HOME&TEMPLATE<200A>=<200A>DEFAULT&CTIME<200A>=<200A>2014-10-10-12-09-20
http://hosted.ap.org/dynamic/stories/U/US_EBOLA_MEDICAL_RECORDS?SITE<200A>=<200A>AP&SECTION<200A>=<200A>
HOME&TEMPLATE<200A>=<200A>DEFAULT&CTIME<200A>=<200A>2014-10-10-12-09-20
http://www.texashealth.org/NewsReleases
http://www.texashealth.org/NewsReleases
http://www.nytimes.com/2014/10/11/us/thomas-duncan-had-a-fever-of-103-er-records-show.html?_r<200A>=<200A>0
http://www.nytimes.com/2014/10/11/us/thomas-duncan-had-a-fever-of-103-er-records-show.html?_r<200A>=<200A>0
http://bigstory.ap.org/article/17b709cea02d445d9ca2e462bebe37bb/ap-enterprise-records-chronicle-duncans-decline
http://bigstory.ap.org/article/17b709cea02d445d9ca2e462bebe37bb/ap-enterprise-records-chronicle-duncans-decline
http://bigstory.ap.org/article/17b709cea02d445d9ca2e462bebe37bb/ap-enterprise-records-chronicle-duncans-decline
http://www.ama-assn.org/ama/pub/news/news/2014/2014-09-16-solutions-to-ehr-systems.page
http://www.ama-assn.org/ama/pub/news/news/2014/2014-09-16-solutions-to-ehr-systems.page
http://www
http://www.iom.edu/Activities/Quality/PatientSafetyHIT.aspx
http://www.iom.edu/Activities/Quality/PatientSafetyHIT.aspx
bobbyg
Highlight

bobbyg
Highlight



Upadhyay et al.: Ebola US Patient Zero: lessons on misdiagnosis and effective use of electronic health records      5

20.	Berenson RA, Upadhyay DK, Kaye DR. Placing Diagnosis Errors 
on the Policy Agenda. RWJF Timely Analysis of Immediate Health 
Policy Issues. The Urban Institute 2014 April [cited 2014 Oct 9]. 
Available from: http://www.urban.org/UploadedPDF/413104-
Placing-Diagnosis-Errors-on-the-Policy-Agenda.pdf.

21.	 Giardina TD, King BJ, Ignaczak AP, Paull DE, Hoeksema L, 
Mills PD, et al. Root cause analysis reports help identify com-
mon factors in delayed diagnosis and treatment of outpatients. 
Health Aff (Millwood) 2013;32:1368–75.

22.	Meyer AN, Payne VL, Meeks DW, Rao R, Singh H. Physicians’ 
diagnostic accuracy, confidence, and resource requests: a 
vignette study. JAMA Intern Med 2013;173:1952–8.

23.	Singh H, Sittig DF. Were my diagnosis and treatment cor-
rect? No news is not necessarily good news. J Gen Intern Med 
2014;29:1087–9.

24.	Schiff GD. Minimizing diagnostic error: the importance of 
follow-up and feedback. Am J Med 2008;121(Suppl 1):S38–42.

25.	 Schiff GD, Bates DW. Can electronic clinical documentation help 
prevent diagnostic errors? N Engl J Med 2010;362:1066–9.

26.	Sittig DF, Singh H. A new sociotechnical model for studying 
health information technology in complex adaptive healthcare 
systems. Qual Saf Health Care 2010;19(Suppl 3):i68–74.

27.	 Verghese A, Brady E, Kapur CC, Horwitz RI. The bedside evalua-
tion: ritual and reason. Ann Intern Med 2011;155:550–3.

28.	Singh H, Thomas EJ, Mani S, Sittig DF, Arora H, Espadas D, et al. 
Timely follow-up of abnormal diagnostic imaging test results in 
an outpatient setting: are electronic medical records achieving 
their potential? Arch Intern Med 2009;169:1578–86.

29.	 Sittig DF, Singh H. Electronic health records and national 
patient-safety goals. N Engl J Med 2012;367:1854–60.

Unauthenticated
Download Date | 10/25/14 4:15 PM

http://www.urban.org/UploadedPDF/413104-Placing-Diagnosis-Errors-on-the-Policy-Agenda.pdf
http://www.urban.org/UploadedPDF/413104-Placing-Diagnosis-Errors-on-the-Policy-Agenda.pdf

