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Perceptions and Awareness of Overlapping Surgery
in Patients With Shoulder Pain Presenting to an

Orthopaedic Sports Medicine Clinic

Robert N. Matar, M.D., Brian Johnson, B.S., Nihar S. Shah, B.S., and Brian M. Grawe, M.D.
Purpose: To determine patients’ baseline understanding of overlapping surgery and to evaluate how education changes
the perception of the practice in orthopaedic shoulder pain patients at a single institution.Methods: All patients who visit
the clinic with a chief complaint of shoulder pain were given a 15-question survey. The initial 15-question survey assessed
demographics, pre-existing knowledge on the practice of overlapping surgery, and their perception of it. They immediately
read a statement on the practice of overlapping surgery. After reading the statement, patients were re-evaluated on their
level of concern. Results: A total of 100 patients (55 female, 45 male) completed the survey. Mean age was 53.0 (range,
18-85) years. In total, 38 (38%) had no knowledge on the practice of overlapping surgery; 27 (27%) reported their level of
concern as a 1, the lowest level of concern. Overall, 84 (84%) patients reported a level of concern of 3 (median) or lower,
indicating a low level of concern. A total of 95 (95%) patients reported either a decrease or no change in level of concern
after reading an educational statement on overlapping surgery practices, and 60 (60%) believed there would be no impact
if an overlapping surgery was performed. If a patient reported a high level of concern, the most common reasons cited
were that the attending physician may not be available during the whole case (15%); that a resident, fellow, or physician
assistant may jeopardize the patient’s care (24%); or that a critical step would be missed (37%). Conclusions: There is a
low level of baseline understanding of overlapping surgery in patients with shoulder pain. An educational component
added during patient counseling proved to be effective in decreasing the level of concern. This study suggests that
counseling and education on overlapping surgery may change patient perception and opinion of the practice. Clinical
Relevance: Serves as an evaluation of the knowledge of a specific patient population on overlapping surgery and how it
changes with counseling and education.
verlapping surgery is a common practice in high-
Ovolume settings such as academic medical cen-
ters.1 While this has been common practice for some
time, public recognition has increased with landmark
publications such as the 2015 Boston Globe article. The
story described the process of overlapping surgery at the
Massachusetts General Hospital and raised concerns
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over patient safety and outcomes.2 Another report by
the Seattle Times on the practice in Sweden also ques-
tioned whether patient safety was endangered and if
financial gain played a role.3

While the terms “overlapping” and “concurrent”
surgery are similar, they are different in terms of
legality. Concurrent surgery is when a surgeon is
responsible for critical or key parts of more than one
surgery occurring at the same time. In contrast, it is
considered overlapping surgery when only noncritical
parts of more than one surgery are occurring at the
same time.4 As it stands today, the Centers for Medicare
and Medicaid Services billing does not condone con-
current surgery.5

The medical community believes overlapping surgery
is important for resident education in addition to being
more economically sound for the hospital in terms of
time and costs.6,7 Simultaneously, legislators have
sought to understand the practice and identify institu-
tional policies at hospitals across the country. In 2016
the Senate Financial Committee identified a large
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Table 1. Demographic Data for the Population of Study

Age, y n (%) Reason for Visit %

18-20 3% Anticipating surgery 14%
21-30 10% Not anticipating surgery 47%
31-40 12% Follow-up for surgery within last 4 wk 9%
41-50 13% Follow-up for surgery greater than 4 wk ago 30%
51-60 22% Employment status
61-70 25% Unable to work 16%
71-80 12% Employed for wages 38%
>80 3% Self-employed 9%

Highest education level Out of work and looking for work 4%
Nursery to eighth grade 1% Out of work and not Looking for work 2%
Some high school 0% Homemaker 4%
High school/GED 23% Student 2%
Some college 13% Military 0%
Vocational/trade school 7% Retired 25%
Associate’s 10% Annual household income
Bachelor’s 23% <10,000 10%
Master’s 14% $10,000-$25,000 12%
Professional 5% $25,001-$50,000 15%
Doctoral degree 4% $50,001-$100,000 22%

Health insurance $100,001-$250,000 25%
Uninsured 3% >$250,000 9%
Medicare 37% Previous surgeries n (mean)
Military 0% Orthopaedic 1.47
Medicaid/CHIP 11% Other 1.17
Employer-sponsored 40% Total 2.64
Direct purchase 4%

Self-reported health status
Poor 1%
Fair 15%
Good 43%
Very good 33%
Excellent 8%

NOTE. There were 100 patients included in the study.
CHIP, Children’s Health Insurance Program; GED, General Educational Development.
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percentage of hospitals did not have policies in place.
The investigation found inadequacies in defining the
practice to patients and developing a protocol to ensure
back up surgeons are available.5 Similarly, a survey of
1400 patients showed that 4% knew what overlapping
surgery was yet 95% believed that it should be dis-
closed preoperatively.8

Since the Senate’s report, the American College of
Surgeons has recommended that providers disclose the
use of overlapping surgeries to all patients, regardless of
which part of the surgery is overlapped. Despite the
significance this topic has on patients, physicians, legis-
lators, and insurance companies alike, very few studies
have measured the general awareness of the practice
with patients and the changes in perception after edu-
cation. The purpose of this study was to determine
patients’ baseline understanding of overlapping surgery
and to evaluate how education changes the perception
of the practice in orthopaedic shoulder pain patients at a
single institution. We hypothesized that most patients
would have no baseline understanding of overlapping
surgery practices and that patient education would cause
a reduction in concern.
Methods
Institutional review board approval was gained for

both the study design and the survey that was used in
this study (University of Cincinnati, manuscript num-
ber: 2019-0665). Inclusion criteria included a patient
presenting with a chief complaint of shoulder pain.
Patients who did not use English as their first language
were excluded, but there was no exclusion made on the
basis of age, history of previous surgery, or insurance
status. All eligible patients were seen in a single or-
thopaedic sports medicine clinical practice over the
course of 3 months (June 2019-August 2019). Patients
at this office were not informed of the practice of
overlapping surgery before the encounter. The non-
demographic survey questions and answers were
assessed to be at an eighth-grade reading level accord-
ing to the FlescheKinkaid readability test. Before seeing
the physician, one author (B.J.) approached the first
100 eligible patients and asked if they would be inter-
ested in completing a survey about their knowledge of
the practice of overlapping surgery. The survey
(Appendix) contained demographic questions as well as
6 questions to assess perceptions of overlapping
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Fig 1. Patients were given 4 options when asked about their
knoweldge of the practice of overlapping surgery: none, some,
considerable, and extensive. There were 100 responses.
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Fig 2. Patients rated the level of conern from 1 to 5 when
asked how the felt about receiving surgery that overloaps with
someone elses. There were 100 responses.
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surgery. The 6 questions were taken from Evans et al.9

The author (B.J.) then provided a written educational
statement that was taken from the study of Evans et al.
that is shown to follow:
“At times our surgeons will work back and forth be-

tween two operating rooms in a staggered order. This
means that as one surgery is finishing with the closure,
putting on the dressing, waking up from anesthesia,
and going to recovery, the surgeon can start working on
a patient in another room. Your surgeon will always be
present for all of the critical parts of the surgery. Our
physician assistants, residents, and fellows are involved
with assisting in surgery and getting patients ready in
the operating room, but your faculty surgeon is your
primary surgeon on every case. This staggered
arrangement enhances efficiency and reduces wait
times for scheduling your surgery. If you have ques-
tions or concerns about this process, your surgeon is
happy to discuss them with you.”
It was ensured that the patient understood the in-

formation that was being given, and any questions
were answered with effort to not provide any more
information that was included in the statement. After
reading the statement, patients were then asked to re-
rate their level of concern and their changes in
perception on the practice.

Statistical Analysis
Descriptive statistics such as mean and range calcu-

lations were used on continuous variables. Continuous
variables were compared with each other using t tests.
Frequencies and percentages were calculated for cate-
gorical variables. c2 tests were used to compare cate-
gorical variables such as education level, previous
surgical history, and questions relating to perceptions of
overlapping surgery. Significance was set to P < .05.

Results
There were 100 patients included in the study. The

mean patient age was 53.0 (range, 18-85) years. In
total, 45% (n ¼ 45) were male patients and 55%
(n ¼ 55) were female (Table 1). Study subjects were
most commonly the nonoperative patient not antici-
pating surgery (47%). The remaining were either
anticipating surgery (14%), were scheduled for a
follow-up surgery within the last 4 weeks (9%), or a
postoperative follow-up greater than 4 weeks (30%).
Insurance and employment status are denoted in
Table 1. In total, 58% (n ¼ 58) had never visited an
orthopaedic surgeon before. In total, 45% (n ¼ 45) had
not done previous research online or in-print before
being seen in the clinic and 47% (n ¼ 47) had not
prepared questions beforehand. A total of 84% (n ¼ 84)
rated their general health as good or better.
A total of 38 (38%) had no knowledge on the practice

of overlapping surgery (Fig 1), 44 (44%) reported some
knowledge on the practice, and only 11 (11%) had
extensive understanding. In total, 62 patients (62%)
reported at least some baseline understanding and
awareness on the practice of overlapping surgery.
In total, 27 (27%) reported their level of concern as a

1, corresponding to the lowest level of concern. Overall,
84 of the 100 (84%) patients reported a level of concern
of 3 (median) or lower, indicating a low mean level of
concern (Fig 2).
After reading an educational statement on over-

lapping surgery practices, 95 (95%) patients reported
either a decrease or no change in level of concern
(Fig 3). More specifically, 43 patients (43%) reported
no change in their level of concern, whereas 52 (52%)
reported a decrease. Five (5%) reported an increase in
their level of concern.
Sixty (60%) believed there would be no impact if

overlapping surgery was performed (Fig 4). If a patient
reported concern, the most common reasons cited were
that the attending physician may not be available dur-
ing the whole case (15%), that a resident, fellow, or
physician assistant may jeopardize the patient’s care
(24%), or that a critical step will be done incorrectly
(37%) (Fig 5).
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Small Nega�ve
Impact

No Impact Small Posi�ve
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Fig 4. Patients rated how they thought overlapping surgery
would impact their care if they were to have surgery. They
were given 5 choices: large negative impact, small negative
impact, no impact, small positive impact, and large positive
impact. There were 100 responses.
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43%

2% 3%

Much Less
Concerned

Somewhat Less
Concerned

No Change Somewhat More
Concerned

Much More
Concerned

Fig 3. Patients rated the change in their level of conern after they
were given an educational statement about the practice of over-
lapping surgery. There were 5 options: much less concerned,
somewhat less concerned, no change, somewhat more con-
cerned, and much more conerned. There were 100 responses.
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We also aimed to test the relationship between certain
demographic features and data on baseline under-
standing and concern, and the change in concern on
overlapping surgery. Some of those demographic fea-
tures include previous surgical history, education level,
research before clinical encounter, and questions pre-
pared before the clinical encounter.
Patients who had a previous surgical history were

associated with a greater baseline understanding
(P < .001) and lower level of concern (P < .001). Pa-
tients performing research on their condition before
visiting the physician were not associated with an
improved baseline understanding and lower level of
concern (P ¼ .11 and .40, respectively). Research about
the patient’s chief complaint before the clinical
encounter was not associated with an improved base-
line understanding and lowered concern (P ¼ .05 and
.10, respectively). Those who had someone accompany
them were not associated with an improved baseline
understanding (P ¼ .59); however, there was a signif-
icant relationship with those same patients and a
reduced baseline concern (P < .05). Lastly, there was
no association between education level and a more
pronounced reduction in concern after reading an
educational statement (P ¼ .93).

Discussion
Awareness on the practice of overlapping surgery and

its influence on resident education, patient care, and
economic efficiency is increasing, as it affects many
populations. In this study, we evaluated the baseline
knowledge on overlapping surgery and the affect pa-
tient education has on changes in perception and
concern. In addition, we aimed to identify any de-
mographic features and risk factors that could be asso-
ciated and influence baseline patient understanding
and level of concern as well as serve as a predictor for
postoperative concern and outcomes.
Our results demonstrated that 95% of patients had a
reduction in their level of concern after counseling and
education. Sixty percent of patients believed there was
no impact of overlapping surgery and 26% believed it
would have a positive impact on their outcome. History
of previous surgery was associated with a self-perceived
better understanding of the concept of overlapping
surgery (P < .001) and a lower level of concern with
the practice (P < .001). Patients who were accompanied
to their office visit rated themselves as having a lower
level of concern (P < .05).
The data also indicated that a previous surgical history

may inform patients of the practice of overlapping sur-
gery and in conjunction reduce concern the next time
they may need surgery. In addition, encouraging family
and friends to accompany patient’s during preoperative
counseling may help reduce concern on the practice.
Research before the clinical encounter was not associ-
ated with a greater baseline understanding and lower
level of concern. We had previously thought that patient
research and preparation may populate results on the
topic and increase patient perception of awareness.
Previous literature has evaluated overlapping surgery;

however, the focus has been primarily on the relation-
ship between overlapping surgery and patient outcomes.
These studies were performed in a number of specialties,
such as neurosurgery,10-14 head and neck surgery,15,16

orthopaedic surgery,17-19 pediatric surgery,20 and gen-
eral surgery.9,21-23 However, these studies did not
address patient perception of what overlapping surgery
is and how it affects the studied outcome.

Limitations
The limitations of this study are inherent in its design.

Although this study took place at 3 different clinics to
capture a full spectrum of patient demographics, it was
performed at the offices of 1 orthopaedic subspecialist.
We imagine the policies and preoperative counseling
can be substantially different among institutions and
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Fig 5. Patients were asked what their concern would be if
they were to have an overlapping surgery. There were 4
choices: the attending surgeon may not be present during the
entire surgery; a resident, fellow, or physician assistant may
participate at a point that may jeopardize my care; a critical
step will be done improperly; or other. They were permitted
to select multiple choices. There were 100 responses.
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physicians. In addition, there was no way of controlling
level of patient education of overlapping surgery before
the survey in the study design. Some of the patients
included in our analysis were there for their initial
postoperative visit and were likely patients of over-
lapping surgery. These patients may have had more
confidence in their knowledge of overlapping surgery
due to informed consent before the surgery. Finally, we
did not have a control group of patients with whom to
compare our results.
The reading level of our survey was assessed to be of

grade level 8. Although this was not ideal, we attempted
to make our survey as clear and concise as possible
without sacrificing our ability to assess patient opinion. In
addition, while one author always accompanied the pa-
tient when they filled out the questionnaire and read the
educational statement, we did not ensure that patients
had adequate literacy before we administered the survey.

Conclusions
There is a low level of baseline understanding of

overlapping surgery in patients with shoulder pain. An
educational component added during patient coun-
seling proved to be effective in decreasing the level of
concern. This study suggests that counseling and edu-
cation on overlapping surgery may change patient
perception and opinion of the practice.
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