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Background

While the relationship between electronic health record usage and physician burnout has
been investigated in other specialties, no reports exist for orthopaedic surgery. The

purpose of this study was to determine the amount of time spent on the electronic health
record compared to actual patient interaction in four busy orthopaedic outpatient clinics.

Hypothesis

We hypothesized that surgeons would spend as much time on the electronic health
record as they do interacting with patients on a typical clinic day.

Methods

Four busy academic orthopaedic surgeons (Surgeon 1, 2, 3, and 4) at a tertiary academic
institution were each followed on clinic days to determine their total time spent on Epic
Hyperspace electronic health record as compared to face-to-face interactions with
patients. A research assistant recorded the amount of time each surgeon spent dictating
notes, writing orders, or replying to clinical inbox messages (electronic health record
time) and how much time was spent on loading screens or electronic health record
buffering (loading time) during which no actions could be completed.

Results

Surgeon 1 spent an average of 63% of their clinic days using the electronic health record.
Surgeon 2 spent 50% of their time on the computer. Surgeon 3 spent 35% of his days on
the computer. Surgeon 4 spent 46% of his days on the computer.

Conclusion

Approximately half of each surgeon’s clinic time was spent using the electronic health
record. Given the known influence of electronic health record usage on orthopaedic
surgeon burnout, this is an issue that needs to be addressed. The solution likely involves

h Albert Lin, MD, is the Vice Chair of Education, Chief of Shoulder Surgery,
Co-Director of the Pittsburgh Shoulder Institute, Associate Chief of Sports Medicine, and Associate Professor of Orthopaedic
Surgery at the University of Pittsburgh. Dr. Lin specializes in the care of athletes and shoulder conditions, and has extensive experi-
ence with shoulder arthroscopy, shoulder arthroplasty, and complex reconstructive and open surgery of the shoulder. He is a grad-
uate of Harvard Medical School and completed his residency in Orthopaedic Surgery at the Harvard Combined Orthopaedic Resi-
dency Program, as a well as fellowships in Sports Medicine at the University of Pittsburgh Medical Center and Shoulder Surgery at
Harvard University.

Dr. Lin is an active committee member of AAOS, AOSSM, ASES, ISAKOS, AOA fellowship coalition, the AUC rotator cuff committee of
AAOS, and was recently inducted to the prestigious Herodicus Society and ASES Neer Circle in 2022. He is a regular invited faculty
member for AAOS, ASES, AOSSM, AANA, ISAKOS, and MASES and is the co-chair of the ASES Fellows’ Day 2021 and 2022, and vice-
chair of the shoulder and elbow program of the OSET Summit Meeting 2022. In addition, he currently serves on the editorial review
board of KSSTA, Arthroscopy, and Annals in Joint and is a reviewer for AJSM, Arthroscopy, JAAOS, JSES, KSSTA, JBJS, and JOR.

Dr. Lin has published more than 300 papers, abstracts, and book chapters related to clinical and basic science research on shoul-
der instability, rotator cuff pathology, shoulder arthroplasty, and complex shoulder conditions, and regularly presents his research
at international and national meetings. He currently holds two NIH (R03, R21) grants as a Pl related to shoulder biomechanics re-
search in addition to two additional federally funded grants with the NIH (R01) and DoD as a Co-I related to shoulder instability re-
search. He is actively involved in residency and fellowship education and currently serves as the Program Director of the Residency
and Associate Program Director of the UPMC Sports Medicine Fellowship. In addition, he is the head orthopaedic team physician
for Duquesne University and Pittsburgh Central Catholic High School.

Visit Dr. Lin's Website

Visit the Open Payments Data Page for Dr. Lin
Conflicts of Interest Statement for Dr, Lin

Journal of Orthopaedic Experience & Innovation


https://doi.org/10.60118/001c.82078
https://www.orthonet.pitt.edu/%0A
https://openpaymentsdata.cms.gov/physician/727256
https://irahkirschenbaummd.zenfolio.com/img/g990689528-o360905551.dat?dl=2&tk=yyoNoWBPZBDaw5_AVEtbjh5t5jV68FJwvsNRtJxgfpw=%0A

Electronic Health Record Usage in an Academic Orthopaedic Sports Medicine Practice

a multifactorial approach, including changes to electronic health records, widespread use
of scribes or advanced care teams, work hour limitations, and mindfulness training for
residents and faculty. Information technology quality improvements can be made to
EHRs that include reducing or eliminating unnecessary information displayed on screen,
providing more abundant and accessible EHR training and on-site technical support, and
a more streamlined software interface that eliminates unnecessary typing and clicks to

improve charting flow and efficiency.

Level of Evidence
Level IV Descriptive Study

INTRODUCTION

Since the introduction and widespread use of electronic
health records (EHR), many physicians have spent less time
face-to-face with their patients and more time working on
a computer. Some studies suggest that U.S. physicians now
spend as much time on the computer as they do with pa-
tients (Sinsky et al. 2016; Tai-Seale et al. 2017). While the
EHR has improved numerous aspects of patient care, many
in the medical community are concerned about the asso-
ciation it may have with physician burnout (Melnick et al.
2020; Tajirian et al. 2020). A prior study has demonstrated
that physicians who use EHRs have lower satisfaction with
the amount of time they spend on clerical tasks and have
higher rates of burnout (Shanafelt et al. 2016). Specifically,
time spent after hours on EHR and volume of inbox mes-
sages were shown to be related to exhaustion and thus
higher burnout among primary care physicians (Adler-Mil-
stein et al. 2020). Burnout is a syndrome defined by the
principal components of emotional exhaustion, deperson-
alization, and diminished feelings of personal accomplish-
ment caused by work-related factors (Chopra, Sotile, and
Sotile 2004; Maslach, Schaufeli, and Leiter 2001; Roten-
stein et al. 2018). Burnout is most likely to occur in jobs
requiring extensive care of others, which is likely a major
contributing factor as to why physicians have much higher
rates compared to other professions (Maslach, Schaufeli,
and Leiter 2001). Physician burnout is a serious issue in
the United States, with a reported prevalence of 40 to 50%
in some studies (Rotenstein et al. 2018). It is associated
with an increased risk of major medical errors in addition to
lower quality of care, higher costs, and decreased physician
satisfaction (Tawfik et al. 2018).

Given the demands of many surgical specialties, there
is no surprise that burnout can be especially prevalent in
this subset of physicians (Dimou, Eckelbarger, and Riall
2016). Orthopaedic surgeons have remarkably high rates
of burnout, ranking in the top 5 for specialties with the
most burnout in the U.S (Shanafelt et al. 2016). Sargent et
al. showed that despite high levels of job satisfaction, or-
thopaedic residents and faculty are still amongst those with
the greatest rates of burnout. They identified risk factors as
well as protective factors against burnout for orthopaedic
residents and faculty. Many of the protective factors fo-
cused on self-care, including dedicating time for exercise,
hobbies, vacations, and spouses as well as having mentors
in which to confide (Sargent et al. 2009). Additionally,
Arora et al. found that subjective factors such as the per-

ception of an unrewarding career or perceived lack of au-
tonomy showed a stronger correlation to level of burnout
than objective factors of caseload, practice setting, or pro-
portion of patients insured (Arora, Diwan, and Harris 2013).
While multiple studies have discussed physician burnout
and its effect on orthopaedic residents and faculty, the au-
thors are not aware of a study that has focused specifi-
cally on the potential detrimental effects of EHR use in or-
thopaedic surgery.

The aim of this study was to determine the amount of
time spent on EHR compared to actual patient interac-
tion in four busy orthopaedic outpatient clinics and its per-
ceived effect on each surgeon. Given the extensive reliance
on EHR, we hypothesized that the surgeons spend at least
as much time on the EHR as they do interacting with pa-
tients on a clinic day.

METHODS

Four busy orthopaedic surgeons at one tertiary academic
institution were each followed on clinic days to determine
the amount of time spent on Epic Hyperspace EHR as com-
pared to face-to-face with patients. Each surgeon’s clinic
day included time spent dictating notes, ordering advanced
imaging, scheduling surgeries, responding to EHR inbox
messages, and navigating the Epic EHR physician user in-
terface. Surgeon 1 is a senior faculty member nine years
in practice and works with a resident, fellow, nurse, and
two medical assistants in clinic. Surgeon 2 is a junior fac-
ulty member one and a half years in practice at the insti-
tution and works solely with a medical assistant. Surgeon 3
is a senior faculty member seven and a half years in prac-
tice at the institution and works with a resident, fellow, PA,
and medical assistant in clinic. Surgeon 4 is a junior fac-
ulty member twelve years in practice at the institution and
works with a nurse and two medical assistants.

A research assistant recorded how much time the sur-
geon spent dictating notes, writing orders, or replying to
clinical inbox messages (EHR time) and how much time was
spent on loading screens or EHR buffering (loading time)
during which no actions could be completed. Two separate
stopwatches recorded these times, which was deemed more
accurate than Epic-recorded data since the EHR was left
open between patient interactions. EHR time and loading
time were calculated as a percentage of the surgeon’s time
spent in clinic. If time was spent on the EHR after clinic
hours, such as for note addendums or responding to pa-
tient calls, this additional time was reported as percentage
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of the surgeon’s total time. The present study is in com-
pliance with ethical standards and did not require IRB ap-
proval.

RESULTS

Surgeon 1 saw 60-65 patients from 7:30am to 3pm on each
clinic day. On the first day Surgeon 1 spent 4 hours and 46
minutes using the EHR, 23 minutes of which was loading
time. This accounted for 64% of his time in clinic. He spent
1 hour after clinic responding to inbox messages (12% of
total time). In total, 68% of the surgeon’s day was spent on
the computer. On another day, Surgeon 1 spent 4 hours and
10 minutes using the EHR, 15 minutes of which was load-
ing time. This comprised 56% of total clinic time. A total of
30 minutes was spent after hours responding to inbox mes-
sages (6% of total time), totaling 58% of the day spent on
the computer. Averaging the two days, Surgeon 1 spent 63%
of his time on the computer.

Surgeon 2 saw 25-30 patients from 8am to 3:15pm on
each clinic day. On the first day Surgeon 2 spent 3 hours
and 33 minutes using the EHR, 16 minutes of which was
loading time. This accounted for 49% of clinic time. On an-
other day Surgeon 2 spent 3 hours and 42 minutes using the
EHR, 32 minutes of which was loading time. This accounted
for 51% of total clinical time. Surgeon 2 responded to all his
inbox messages during clinic time. Averaging the two days,
Surgeon 2 spent 50% of his days on the computer.

Surgeon 3 saw 25 patients from 8:00am to 4:15pm on
clinic day one and 42 patients from 7:30am to 4:15pm on
day two. On the first day Surgeon 3 spent 2 hours and 16
minutes using the EHR, 6 minutes of which was loading
time. This comprised 28% of total clinic time. A total of 93
minutes was spent after hours responding to inbox mes-
sages (16% of total time), totaling 39% of the day spent on

LEARN MORE } >

the computer. On day two Surgeon 3 spent 1 hour and 40
minutes using the EHR, 8 minutes of which was loading
time. This accounted for 19% of total clinic time. A total of
87 minutes was spent responding to inbox messages (14%
of total time), totaling 31% of the day spent of the com-
puter. Averaging the two days, Surgeon 3 spent 35% of his
days on the computer.

Surgeon 4 saw 18 patients from 7:30am to 12:30pm on
clinic day one and 25 patients from 7:45am to 1:45pm on
day two. On the first day Surgeon 4 spent 1 hour and 51
minutes using the EHR, 8 minutes of which was loading
time. This comprised 37% of total clinic time. A total of 25
minutes was spent after hours responding to inbox mes-
sages (8% of total time), totaling 42% of the day spent on
the computer. On day two Surgeon 4 spent 2 hours and 53
minutes using the EHR, 9 minutes of which was loading
time. This accounted for 48% of total clinic time. A total of
20 minutes was spent after hours responding to inbox mes-
sages (5% of total time), totaling 51% of the day spent on
the computer. Averaging the two days, Surgeon 4 spent 46%
of his days on the computer.

DISCUSSION

While orthopaedic surgeons are known to have high re-
ported rates of burnout, limited studies have focused on
EHR usage amongst residents and faculty in this specialty
(Sargent et al. 2009; Arora, Diwan, and Harris 2013; Barrack
et al. 2006). The current study found that approximately
half of each surgeon’s time was spent entering information
into the EHR or waiting for it to load during a typical day in
clinic. When accounting for time spent after hours respond-
ing to inbox messages, time on a computer surpassed actual
face-to-face patient interaction for one of the surgeons.
While the most recent American Medical Association CPT®
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Evaluation and Management Guidelines allow use of total
encounter time for coding purposes, the lack of face-to-
face interaction in today’s age of technology likely con-
tributes to the increasing rates of burnout amongst physi-
cians (“CPT® Evaluation and Management | American
Medical Association,” n.d.). A study with primary care
physicians found that time spent after clinic hours on the
EHR correlated with higher rates of burnout (Adler-Milstein
et al. 2020). Given the amount of time utilized on inbox
management after hours in orthopaedic surgery clinics, this
may be an important factor related to high rates of or-
thopaedic surgeon burnout as well. Surgeon 2 was able to
complete this task during clinic, but still spent about half
his time on the computer despite seeing less than half of
the patients in a given day. This is because the other sur-
geons have trainees and ancillary staff who help with taking
histories, writing orders and notes, and scheduling surgery
while Surgeon 2 must take care of all these tasks on his
own. This demonstrates the reliance and requirement of
EHR usage at multiple levels of training. For all four sur-
geons, the time spent on the EHR for documentation and
responding to inbox messages was alarmingly high. Simi-
lar results are seen in other specialties. Arndt et al. found
that primary care physicians spend over half their time on
the EHR and performing after hours clerical tasks (Arndt et
al. 2017). With the higher rates of burnout in orthopaedic
surgeons, the amount of time dedicated to computer tasks
may be even more detrimental in contributing to burnout
compared to other specialties. Many of the risk factors for
burnout that Sargent et al. identified could be related to ex-
cessive EHR use. Almost all of the identified risk factors re-
volved around not having enough time - to sleep, to have
a successful relationship, to enjoy home life, to exercise,
to have hobbies (Sargent et al. 2011). Given the amount of
time spent on loading screens and non-clinical care tasks
during clinic hours, there is room for great improvement.
Surgeons in particular must maximize efficient usage of
clinic time due to limited clinic days and the need to pri-
oritize patient face-time in the context of surgical indica-
tions. With less time spent on the EHR each day, specif-
ically on clerical tasks, orthopaedic residents and faculty
would have more time to themselves likely resulting in less
burnout (Sargent et al. 2011).

With patient and physician well-being in mind, the
amount of time spent in front of a computer is alarming.
Despite the known negative effects of the EHR on physician
burnout, there is no simple solution to solve this prevalent
issue (Adler-Milstein et al. 2020; Downing, Bates, and
Longhurst 2018). The simplest and likely most effective so-
lution would be having more user-friendly EHRs with less

*Advertisement

documentation required for each physician. This would al-
low more patient interaction and less time spent record-
ing information for reimbursement purposes. Given the
amount of time spent on loading screens for each surgeon,
one of the easier solutions would be to create a quicker
interface that limits or eliminates loading time while the
provider toggles between screens. This would include limit-
ing pop-up windows and third-party applications for imag-
ing or surgical scheduling, which caused the majority of
downtime in the current study. Although likely more chal-
lenging, another solution is to decrease the time required
for computer documentation. Unfortunately, documenta-
tion requirements continue to become more stringent and
continue to add-on rather than take away responsibilities
for the physician. Since only a few EHRs control the market
and their main goal is to streamline billing and are not
necessarily designed to improve physician efficiency, this is
highly unlikely to change any time soon given the lack of fi-
nancial incentives to the EHR companies. The medicolegal
climate in the United States also necessitates more detailed
documentation. Other potential solutions include the use
of scribes or advanced care team models, where a clinically
trained individual assists with documentation, nonphysi-
cian order entry, and inbox management amongst other
tasks. Institutions should also consider effective standard-
ized templates and dot phrases which capture the appropri-
ate billing information but also minimize the time required
for chart completion. In addition to the above changes, lim-
itations on work hours and mindfulness training may also
have a significant effect on reducing burnout in both res-
idents and faculty (West, Dyrbye, and Shanafelt 2018). A
2021 systematic review reported multiple physician-sug-
gested interventions to address EHR-related burnout and
physician well-being (Nguyen et al. 2021). These recom-
mendations spanned three central themes including policy
interventions, organizational policy, and information tech-
nology which collectively focused on reducing the burden
caused by documentation requirements and improving
overall usability and productivity. Specific interventions
suggested by physicians included (1) provide EHR training
and ample time for this training as well as offer on-site
EHR support services for physicians, (2) limit displaying ir-
relevant information on screen, (3) offer capabilities to au-
tomatically populate visit notes with select content from
prior visits, among many others (Nguyen et al. 2021). It is
important to note that the physicians’ recommendations
described in this study applied to all eight dimensions of
the sociotechnical model for health information technol-
ogy, a model established by Sittig and Singh that has been
successfully applied to evaluate health information tech-
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nology interventions, thus highlighting the diverse array of
factors that lead to workflow inefficiencies and EHR-related
burnout (Sittig and Singh 2010). Ultimately, a multifactorial
approach combining numerous solutions is likely the only
way to make a significant dent in the widespread pandemic
of physician burnout.

The current study has a number of strengths and weak-
nesses. This study successfully quantified the amount of
time spent on the electronic health record for a typical
clinic day of an orthopaedic surgeon. In addition, a break-
down of time spent on different tasks was given as a com-
parison to total clinic time. This study design allows for
an accurate assessment of the time spent on EHR tasks
compared to typically measured parameters. Lastly, all four
surgeons are within the sports medicine division of the
same tertiary institution and typically work with the same
medical assistants. This limits potential confounding fac-
tors that could alter time spent on EHR by each surgeon,
but also decreases the representativeness of this study for
other health systems. In this study, we also investigated to-
tal time spent after hours responding to inbox messages. It
should be noted that different physicians are likely to re-
spond in a varying level of detail. While it is difficult to
standardize the level of detail of these message responses
between physicians, we believe that this data is useful to
consider as a percentage of the surgeon’s overall time spent
in clinic. Furthermore, future research that collects addi-
tional data points across multiple surgeons, institutions,
and practice settings would increase the generalizability of
the data. To limit bias the current study included two se-
nior faculty and two junior faculty and followed them over
multiple days. Additionally, this study did not investigate
how visit type may have influenced time spent on the EHR
or how other subspecialties utilized the EHR. While varia-
tions in clinic flow and number of patients exist between
subspecialties, we believe similar findings would be found
in any orthopaedic subspecialty. However, the primary aim
of this study was to determine the amount of time spent
on EHR compared to actual patient interaction, so includ-
ing this type of analysis is likely more appropriate for future
research investigating differences in EHR usage among or-
thopaedic surgeons across subspecialties and practice set-
tings. Another limitation resides in the manual recording
of data, which may result in systematic error due to use of
stop watches. However, this is unlikely to affect the over-
all findings in any way. Finally, only one EHR platform was
studied, and other health systems may have more efficient
platforms.

CONCLUSION

Physician burnout is widespread in the field of orthopaedic
surgery. Excessive usage of the electronic health record may
be contributing, with some surgeons routinely spending
over half of their clinic time using the EHR. While numer-
ous approaches to improve the current system have been
proposed, there is not a clear answer to the problem. The
solution likely involves a multifactorial approach, includ-
ing inherent changes to EHRs, widespread use of scribes or

advanced care teams, work hour limitations to reduce the
overall exposure to EHR-related factors leading to physi-
cian burnout, and mindfulness training to residents and
faculty.
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Table 1. Characteristics of the four included orthopaedic surgeons.

Surgeon Years in practice Total number of assistants in clinic Total number of patients seen (2 days)
Surgeon #1 9 5 120
Surgeon #2 1.5 1 50
Surgeon #3 7.5 4 67
Surgeon #4 12 3 43
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Figure 1. Average percentage of each clinic day surgeons spent on EHR.
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