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By Dr S Steenburg 

Can You Hold Please?  Telephone Call disruptions May 
Negatively impact Radiologist diagnostic Accuracy

Medicine is a “knowledge-intensive service environment” 
that requires not only a great deal of knowledge, training and 
experience, but also focus and concentration for optimal per-
formance, with interruptions in workflow having the potential 
to contribute to errors [1]. The effects of these interruptions 
have been linked to errors in both the laboratory [2,3] and 
clinical settings [4-13], however there are very little data on 
the effect of distractions in the reading room on radiologist 
diagnostic accuracy. It is intuitive that distractions have the 
potential to result in medical errors in radiology; however the 
degree to which these distractions affect diagnostic accuracy 
in radiology has yet to be defined. It is unknown which dis-
tractions, if any, may negatively impact radiologist diagnostic 
accuracy, and if so, to what degree. It would thus be desirable 
to reduce known reading room distractions in an effort to 
optimize radiologist diagnostic accuracy and efficiency. 

The radiology reading room, particularly those associated 
with emergency and critical care imaging services, can be 
a highly chaotic environment with innumerable potential 
distractions, including e-mail, cell phones, pagers, and consul-
tations with referring clinicians and technologists. However, 
no other distraction is quite as ubiquitous, pervasive, and 
disruptive in the reading room as the unscheduled telephone 
call [14]. Recently, Yu and colleagues [14] described their 
experience with telephone call interruptions on radiologist 
workflow. For this study, there were on overage 72 phone 
calls per 12 hour shift (average duration of 57 seconds) for 
a total of 108 minutes of phone time per shift. The results of 
the study by Yu and colleagues are probably quite familiar to 
all of us who work in the on-call setting. However, due to the 
relatively low rate of discrepancies for their radiologists, they 
were unable to identify a direct link between these telephone 
call interruptions and their effect on radiologist diagnostic 
performance. As such, there is a paucity of research investigat-
ing potential root causes for diagnostic errors in radiology. 

Therefore, we set out to determine if there was a link 
between telephone call interruptions on radiology resident 
diagnostic accuracy, and if so, to what degree. Here, I will 
briefly present our research describing the effect of telephone 
call interruptions in the reading room, which was recently 
published in Academic Radiology [15].

study dEsIGN
Our study was approved by our institutional review board 

on human research. We collected on-call radiology resident 
preliminary report discrepancies and on-call reading room 
telephone logs over a 393 day period. Resident report “dis-
crepancies” were defined as significant diagnostic errors 
requiring direct communication of the change in interpre-
tation to the ordering health care practitioner the follow-
ing morning after the attending radiologist reviewed both 
the imaging exam and the resident preliminary report. The 
resident preliminary reports were generated using a voice 
recognition dictation system, with dictation completion time 
stamps recorded in the PACS system. Any work-shift dur-
ing which a discrepancy was reported was identified as a 
“discrepancy” shift, while those shifts without discrepancies 
were identified as “no discrepancy” shifts. The nature of the 
resident error and examination identification number were 
recorded in a discrepancy log spreadsheet, which was main-
tained for both quality and educational purposes. Collected 
telephone call data included the call start and end time (and 
thus call duration) and date. Imaging volume and frequency 
were not recorded for this study.

We then calculated the average number of phone calls 
per shift, the average number of resident preliminary reports 
generated per shift, and the proportion of “discrepancy” ver-
sus “no discrepancy” shifts. We then identified the dictation 
time stamps of the reports containing resident diagnostic 
errors and correlated that time with the number of telephone 
calls during the one hour prior to the creation of the resident 
report (presumably the time during which the resident was 
generating the report). We then compared the number of 
phone calls the 1 hour preceding the generation of the “error” 
report with one hour time blocks during which there were no 
resident diagnostic errors. 

suMMARy Of REsults ANd sIGNIfIcANcE
During the study period, the on call residents gener-

ated just over 15,500 preliminary reports (approximately 46 
reports per 10 hour on call shift). There were a total of 51 
major discrepancies (error rate of 0.33%) during 41 distinct 
shifts. However the details of 12 of the 51 discrepancies were 
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not recorded, and as a result, were excluded 
from analysis. The remaining 39 major 
discrepancies occurred during 33 shifts 
(radiographs N=28, CT N=8, ultrasound 
N=3). Missed extremity fractures (N=8), 
missed pneumonia (N=5) and missed 
pneumothorax (N=5) were the most fre-
quently encountered errors. 

There were nearly 15,000 telephone 
calls during the study period during on 
call hours, with an average of 44.2 phone 
calls per shift (3.16 calls per hour). There 
was no statistically significant difference in 
the average number of phone calls on the 
“discrepancy” versus the “no discrepancy” 
shifts (48.59 vs 44.02, p=0.575). However, 
there was a statistically significant increase 
in telephone call volume (4.23 calls vs 3.24 
calls, p=0.027) the 1 hour preceding the 
generation of an error report versus 1 hour 
time blocks without resident preliminary 
report errors. One additional phone call 
above baseline increased the risk of a diag-
nostic error by 12% (p=0.017).

We have shown that a temporary 
increase in the numbers of telephone call 
volume during the time when a radiol-
ogy resident is generating a preliminary 
report increases the chances of a diagnostic 
error by 12%. Due to the complexity of our 
radiology information system and PACS 
system, we were unable to accurately deter-
mine overall imaging volume as a poten-
tial root cause for diagnostic errors. Yu et 
al. demonstrated a positive correlation 
between phone call and imaging volume 
[14]. Other potential distractions, includ-

ing e-mail, pagers, cell phone interactions, 
and in person consultations (all of which 
may result in significant interruptions) 
were not tracked. 

What can be done to reduce overall 
distractions in the reading room? One 
potential solution is to employ individuals 
whose sole purpose would be to handle 
non-physician tasks, such as initiating and 
answering telephone calls. At our institu-
tion, we currently have 22 assistants that 
staff 10 reading rooms throughout our 
department, several of which are on site 
in the evening, and one of which works 
overnight in our busiest ER reading room. 
These assistants not only answer telephone 
calls, but also contact ordering providers 
with critical results, communicate follow 
up recommendations, and load imag-
ing studies on transfer patients onto our 
PACS system. There were no administra-
tive assistants in the reading room dur-
ing our study duration. However, due to 
overall increasing resident responsibilities, 
and in part because of the results of this 
study, an assistant has been placed in the 
reading room until midnight each night, 
in order to aid the resident with these 
non-physician tasks. Further investigation 
will be needed to determine if adding this 
assistant reduces the overall resident dis-
crepancy rate. Other potential solutions to 
minimize distractions in the reading room 
include designating a radiologist whose 
specific roll is to engage in non-scheduled 
consultations, and to therefore allow the 
other radiologists to work free of clinical 
workflow interruptions. This “sterile cock-

pit zone” concept has been utilized in other 
industries to counteract the potential harm 
of disruptive interruptions [16].

In summary, telephone call interrup-
tions may serve as a root cause for diagnos-
tic errors in the interpretation of radiologic 
images [15]. 
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We have shown that a temporary increase in telephone call volume during the time when a radiology resident is generating 
a preliminary report increases the chances of a diagnostic error by 12%. [Stock Photo].


