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Introduction 
One area in which AI promises to enhance the performance of doctors is in taking the medical history and making 
an initial diagnosis and evaluation or treatment plan. 1 An evaluation of the diagnostic accuracy of available 
symptom assessment tools suggests that even the best ones do not perform at or near the level of experienced 
clinicians,2,3,4,5,6 but improvement in the performance of AI-based symptom evaluation is inevitable.  
 
The question we address in this report is can the assessments of a clinical prediction model (automated symptom 
checker) improve doctors’ performance at the task of making an initial diagnosis. 
 
Methods 
We performed a prospective randomized study of physician diagnostic accuracy using a set of standard patient 
scenarios. The patient scenarios were manually constructed as typical examples of diagnosable medical conditions 
that doctors in primary care settings may encounter. Scenarios consisted of the subjective component of the initial 
clinical encounter (including age, gender, symptoms, risk factors, and past medical history). The scenarios had an 
average number of 7.7 features (range 4–14), with 24 male and 29 female cases spanning 44 different diagnoses.   
 
Participating experts were all volunteer doctors who were members of the HealthTap Doctor Network, which 
requires that each doctor holds a valid unrestricted license to practice in one or more U.S. states (the status of each 
doctor’s license was manually verified at the time of admission to the network). The HealthTap Doctor Network is 
open to doctors in any specialty, and participation is free for doctors.     
 
Data were collected from 8/23/2018 –3/12/2019, using the HealthTap online and mobile applications for doctors. 
Doctors navigated in their application to the “Learn & Teach” and “Train DrAI” sections where they were presented 
with patient scenarios to review. Doctors reviewed the details of each patient scenario before deciding if they had 
the expertise to offer a most likely diagnosis. When doctors chose to answer a case, they were shown either just a 
blank text box to enter the diagnosis, or at random, they were shown a list of 3–5 likely diagnoses, after which they 
could enter their assessment of the most likely diagnosis by typing a diagnosis into the text box or by selecting one 
of the diagnoses on the list.  
 
The list of diagnoses presented to the doctors was an ordered set of explanations generated by the DrAI clinical 
prediction engine.  
 
Diagnostic accuracy was defined as the percentage of diagnoses that exactly matched the known diagnosis, 
measured separately for the results of each case when it was shown to doctors who were either shown or not shown 
the list of likely diagnoses.  
 
Results 
There were 364 doctors who reviewed an average of 18.6 patient scenarios each (range 1–53). Doctors from 74 
different medical and surgical specialties participated; the following specialties each accounted for more than 2% of 
doctors: Family Medicine 15.7%), Internal Medicine (12.4%), Pediatrics (8.0%), Obstetrics and Gynecology (6.6%), 
Emergency Medicine (3.3%), Ophthalmology (2.7%), ENT (2.5%), Psychiatry (2.5%), and Pain Management 
(2.2%).  Each patient scenario received an average of 127.8 reviews (range 17–185). There were 6,777 reviews of 
patient scenarios with diagnoses entered, of which 65% (4,384) were entered without diagnostic aid, and 35% 
(2,393) were entered after the reviewing doctor was shown the diagnosis list. There was an average of 127.8 reviews 
of each scenario.    
 
The average unaided diagnostic accuracy was 54.8%, versus 79.8% (p<0.01) with the aid of the diagnosis list.   
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Table 1. List of the diagnoses for the 53 standard patient scenarios on 44 conditions 
 
Discussion  
Prior studies of physician diagnostic accuracy measured diagnostic performance using cases that included physical 
findings and the results of diagnostic testing, and more detailed case reports than are typically available after an 
automated patient interview.3,5,6,8 We measured the ability of physicians to identify the most likely diagnosis based 
only on the initial elements of patient history, such as occurs after an online patient interaction with an automated 
medical-interview engine.  
 
In this study, the relatively low rate of diagnostic accuracy (54.8%) on simplified patient scenarios increases by 
25.0% when the correct diagnosis is shown as an ordered list of possible diagnoses. Further work is needed to 
determine to what degree this increase in diagnostic accuracy persists if the correct diagnosis is not found on the 
prompt list. In particular, it will be important to compare the aided and unaided prediction accuracy of doctors based 
on how frequently the correct diagnosis appears on the suggested diagnosis list.  
 
Conclusion 
The diagnostic accuracy of individual physicians is highly variable, and significant diagnostic errors are still 
common.4,7 Even though the diagnostic performance of automated symptom-assessment tools has not yet 
approached that of experienced clinicians,2,3,4,5 this study suggests that presenting the information of an automated 
assessment to doctors at the point of care may lead to improved diagnostic performance. 
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