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BACKGROUND
Maintaining a complete and accurate procedure log 

is a fundamental element of emergency medicine (EM) 
residencies. Such logs assist in the assessment of procedural 
competency and help identify areas of study during resident 
self-evaluation.1 Additionally, the procedure log is an 
important Accreditation Council for Graduate Medical 
Education requirement for EM residencies, yet poor 
compliance with procedure logging requirements is one of 
the most frequent citations during accreditation reviews.2-4 It 
is estimated that only 37%-60% of performed procedures are 
eventually logged.5, 6 

Our program’s procedure-logging system (“Website”) 
has a data entry webpage that interfaces with a secure 
database. It was developed in-house and resembles popular 
commercial platforms.7, 8 It requires accessing a workstation, 
logging in, selecting a date and procedure, and then manually 
typing patient name, age, gender, medical record number 
(MRN), faculty supervisor, and rotation name. This can be 
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Emergency medicine residents are required to accurately log all procedures, yet it is 
estimated that many procedures are not logged. Traditional procedure logging platforms 
are often cumbersome and may contribute to procedures not being logged or being logged 
inaccurately. We designed a mobile procedure logging application (app) that uses quick 
response (QR) codes to input patient information quickly and accurately. The app integrates 
with our current procedure log database while maintaining information privacy standards. It 
scans the QR code displayed for patient identification, automatically extracting pertinent patient 
information. The user selects the procedure performed and the app uses data analytics to 
recommend logging other related procedures.

A mobile procedure logging app using QR codes decreases time needed to log procedures 
and eliminates data entry errors. Improving the speed and convenience of procedure logging 
may decrease the discrepancy between performed and logged procedures. A similar app can 
be integrated into any residency program and may improve assessment of resident procedural 
competency. [West J Emerg Med. 2021;22(1)71-73.]
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cumbersome during a busy work period and may contribute to 
low logging rates. Some residency programs have developed 
mobile device-based workflows to mitigate access issues, 
yet they still require manual data input that may lead to 
inaccurate logs due to data entry errors.9-13 Procedure logs are 
a key component of learner assessment in competency-based 
medical education; therefore, incomplete logging or erroneous 
patient information may have substantial implications for the 
resident, the residency program, and our patients.1  

OBJECTIVES
The study goal was to demonstrate feasibility of a mobile 

procedure logging application (“app”) that uses quick response 
(QR) codes to automatically read patient data. The primary 
objective was to compare the speed and accuracy of the app 
to traditional processes. The secondary objective was to 
measure app adoption by comparing percentage of app-logged 
procedures during initial deployment to a similar period three 
years later.
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DESIGN
A mobile app was created and deployed at a 50-resident 

EM program via a 10-minute introduction during didactics. 
Login information for each user is securely stored in the app 
to eliminate the need for repetitive logins. The app scans 
the QR code on each patient’s identification sticker and 
automatically extracts the patient name, birthdate, MRN, and 
gender. When a user selects the procedure performed from 
a drop-down menu, the app then suggests other commonly 
associated procedures that the user may select if they were 
also performed. For example, the app may say: “Residents 
who logged I&D also logged ultrasound guidance or 
procedural sedation; please select the corresponding checkbox 
to log these.” The procedure or procedures are then recorded 
in the procedure log database. 

The study period was January 1, 2016–March 31, 2016, 
during which residents had the option to use the app or 
Website. The three-month period was chosen as consistent 
with the rapid application development method of software 
development.14 All procedures were logged by residents without 
additional assistance or direct observation. Every procedure log 
entry created during the study period was examined. Google 
Analytics measured the time taken on the app or Website to 
complete a log entry and then we calculated the mean time 
taken to log a procedure using each method. We then compared 
results for the app vs the Website. For the secondary objective, 
the proportion of total procedures logged via the app during the 
study period was compared to the proportion logged between 
January 1, 2019–March 31, 2019. 

To identify data entry errors, procedure log patient 
information was compared to corresponding information in the 
electronic health record. When the last name, age or gender 
of the patient in the procedure log did not match the medical 
record, the data was flagged as an error. MRN errors could 
not be captured as it was not possible to link these to a unique 
medical record. Some of these unmatched MRNs may have 
been errors, but they also may have represented procedures 
performed at other hospitals while on outside rotations. We 
excluded these unmatched MRNs from analysis. 

Institutional review board approval and informed consent 
were obtained. The app was developed by one of the authors 
using HTML, JavaScript, PHP, and MySQL over approximately 
10 hours of time. A QR code reader library was purchased for 
$1600 and the app was deployed on a basic intranet server. 
Source code for the app is freely available from the authors and 
may be easily modified to work with any residency’s procedure 
log database. We used descriptive statistics to compare 
procedure logging using the app or Website, and chi-square 
analysis was used for categorical comparisons.

IMPACT/EFFECTIVENESS
A total of 2930 procedures were logged during the study 

period, of which 142 (4.8%) were logged using the app by 
11 unique residents. On average, it took 27 seconds to log a 

procedure using the app, compared to 80 seconds using the 
Website. Data entry errors were significantly decreased using the 
app compared to the Website (Table 1). All procedures logged by 
the app were accurate and without errors in patient information.

After three years, there was a fivefold (95% confidence 
interval 4.3x to 6.0x) increase in the proportion of procedures 
logged with the app to 841/3397 (24.8%; P<0.001). There 
were 18 unique resident users during this time. A mobile 
application using QR codes proved feasible at quickly and 
accurately logging procedures. The mean time spent logging 
each procedure substantially decreased, suggesting the app 
was easier to use. QR codes have previously been used 
for various applications in healthcare education, but the 
timesaving and error reduction in procedure logging has not 
been reported.15 The recommendation algorithm for suggesting 
frequently co-logged procedures is also novel. 

The app’s low initial adoption rate increased significantly 
over time. This may be because of the hospital’s information 
security requirement to install encryption software on 
personal phones. With education about privacy implications 
of this software, app usage increased without any mandate 
by the residency. Additionally, as senior residents who were 
comfortable with the Website graduated, incoming residents 
adopted the app more readily. There do remain other barriers 
to the app use: Some residents do not carry their phones 
on shift, limiting their ability to use the app. Additionally, 
residents rotate at sites outside of our hospital that do not use 
QR code technology for patient identification. 

This study has several limitations. Because it was 
a feasibility study performed at a single center with a 
convenience sample, generalizability is therefore limited. 
Due to privacy concerns, Google Analytics does not allow 
for analysis of individual procedure logging sessions. We 
therefore could not calculate variability in the procedure 
logging time data to detect statistically significant differences. 
Additionally, the number of unsuccessful logging attempts 
by the app and the Website was not available. Finally, while 
we were not able to identify procedures that were performed 
but not logged, we believe improving the speed, feasibility, 
and convenience of procedure logging may decrease the 
discrepancy between performed and logged procedures.

Data field  
Website 

errors (rate)  App errors P-value  
Patient last name  374 (15%)  0  <0.001  
Patient age  237 (9%)  0  <0.001  
Patient gender 60 (2%)  0  0.074  

App, application.

Table 1. Comparison of data entry errors through a program’s 
online procedure-logging system (Website) compared to a mobile 
procedure logging application.
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In conclusion, this proof-of-concept shows that a mobile 
procedure logging application that reads patient information 
using quick response codes decreases the time to log a 
procedure and eliminates data entry errors. Compared to 
traditional procedure logging tools, the app may generate a 
more accurate record of resident procedural competence. While 
more rigorous studies are needed to verify these findings, 
we feel this technology is applicable to other residencies and 
specialties that require residents to maintain a procedure log.

Address for Correspondence: Jason Folt, MD, Henry Ford Health 
System, Department of Emergency Medicine, 2799 W Grand 
Blvd, CFP-259, Detroit, MI, 48202. Email: jfolt1@hfhs.org.

Conflicts of Interest: By the WestJEM article submission agreement, 
all authors are required to disclose all affiliations, funding sources 
and financial or management relationships that could be perceived 
as potential sources of bias. No author has professional or financial 
relationships with any companies that are relevant to this study. 
There are no conflicts of interest or sources of funding to declare.

Copyright: © 2021 Folt et al. This is an open access article 
distributed in accordance with the terms of the Creative Commons 
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES
1. Edgar L, McLean S, Hogan SO, et al. The Milestones Guidebook. 

Accreditation Council for Graduate Medical Education 
(ACGME). 2020. Available at: https://www.acgme.org/Portals/0/
MilestonesGuidebook.pdf?ver=2020-06-11-100958-330. Accessed 
October 2, 2020. 

2. Accreditation Council for Graduate Medical Education. ACGME 
Program Requirements for Graduate Medical Education 
in Emergency Medicine. 2020. Available at: https://www.
acgme.org/Portals/0/PFAssets/ProgramRequirements/110_
EmergencyMedicine_2020.pdf?ver=2020-06-26-125701-320. 
Accessed August 6, 2020.

3. Rosen CL, Berger T. Addressing the most common ACGME citations. 
2017. Available at: https://www.cordem.org/globalassets/files/
academic-assembly/2017-aa/handouts/day-one/addressing-the-most-
common-acgme-citations---rosen-c.pdf. Accessed October 9, 2020. 

4. Accreditation Council for Graduate Medical Education. Key Index 
Procedure Minimums. 2017. Available at: https://www.acgme.org/
Portals/0/PFAssets/ProgramResources/EM_Key_Index_Procedure_
Minimums_103117.pdf?ver=2017-11-10-130003-693. Accessed 
August 6, 2020. 

5. Langdorf MI, Montague BJ, Bearie B, et al. Quantification of 
procedures and resuscitations in an emergency medicine residency. 
J Emerg Med. 1998;16(1):121-7. 

6. Seufert, TS, Mitchell, PM, Wilcox, AR. An automated procedure 
logging system improves resident documentation compliance. Acad 
Emerg Med. 2011;18(suppl 2):S54-S58.

7. MedHub Inc. Trainee Procedure Logging Overview. 2014. Available at: 
http://community.medhub.com/community/tutorial_standalone.mh?tutor
ialID=84&userID=10011&globalID=349. Accessed August 6, 2020. 

8. Plum Health DPC. How to log rrocedures in New-Innovations. 
Available at: https://www.youtube.com/watch?v=C40Ynps3tic. 
Accessed August 6, 2020. 

9. Niehaus W, Boimbo S, Akuthota V. Physical medicine and 
rehabilitation resident use of iPad mini mobile devices. PM R. 
2015;7(5):512-8. 

10. Tolias C, Goonan M. Increasing pediatric resident logging of 
procedures through development of a mobile app (Abstract only). 
Acad Pediatr. 2020;20(7):E25. 

11. Bird SB,Lane DR. House officer procedure documentation using 
a personal digital assistant: a longitudinal study. BMC Med Inform 
Decis Mak. 2006;6:5.

12. Topps D, Hall D. Electronic procedure logs: taking it further. Acad 
Med. 2002;77(7):756. 

13. Langdorf MI, Strange G, Macneil P. Computerized tracking of 
emergency medicine resident clinical experience. Ann Emerg Med. 
1990;19(7):764-73.

14. Martin J. (1991). Chapter 1: Executive Overview. In: Rapid 
Application Development (pp 2-16). New York, NY: Macmillan.

15. Karia CT, Hughes A, Carr S. Uses of quick response codes 
in healthcare education: a scoping review. BMC Med Educ. 
2019;19(1):456. 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.acgme.org/Portals/0/MilestonesGuidebook.pdf?ver=2020-06-11-100958-330
https://www.acgme.org/Portals/0/MilestonesGuidebook.pdf?ver=2020-06-11-100958-330
https://www.cordem.org/globalassets/files/academic-assembly/2017-aa/handouts/day-one/addressing-the-most-common-acgme-citations---rosen-c.pdf
https://www.cordem.org/globalassets/files/academic-assembly/2017-aa/handouts/day-one/addressing-the-most-common-acgme-citations---rosen-c.pdf
https://www.cordem.org/globalassets/files/academic-assembly/2017-aa/handouts/day-one/addressing-the-most-common-acgme-citations---rosen-c.pdf
https://www.acgme.org/Portals/0/PFAssets/ProgramResources/EM_Key_Index_Procedure_Minimums_103117.pdf?ver=2017-11-10-130003-693
https://www.acgme.org/Portals/0/PFAssets/ProgramResources/EM_Key_Index_Procedure_Minimums_103117.pdf?ver=2017-11-10-130003-693
https://www.acgme.org/Portals/0/PFAssets/ProgramResources/EM_Key_Index_Procedure_Minimums_103117.pdf?ver=2017-11-10-130003-693
http://community.medhub.com/community/tutorial_standalone.mh?tutorialID=84&userID=10011&globalID=349
http://community.medhub.com/community/tutorial_standalone.mh?tutorialID=84&userID=10011&globalID=349



