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Abstract

Background Variable approaches to intraoperative communication impede our understanding of surgical decision-making
and best practices. This is critical among hernia repairs, where improved outcomes are reliant on understanding the impact of
different patient characteristics and surgical approaches. In this context, a hernia-specific synoptic operative note was piloted
as part of an effort to create a statewide hernia registry. We aimed to understand the impact of the synoptic operative note
on variable missingness and evaluate barriers and facilitators to improved intraoperative communication and note adoption.
Methods In January 2020, the Michigan Surgical Quality Collaborative (MSQC) registry was expanded to capture hernia-
specific intraoperative variables. A synoptic operative note for hernia repair was piloted at 8 hospitals. The primary outcome
was change in hernia variable communication, measured by missingness. Using a sequential explanatory mixed-methods
design, we performed semi-structured interviews with data abstractors (n=4) and surgeons (n=4) at 5 pilot sites to assess
barriers and facilitators of implementation. Interviews were iteratively analyzed using content analysis with both deductive
and inductive approaches.

Results From January to June 2020, 870 hernia repairs were performed across 8 pilot and 53 control sites. Pilot sites had
significantly less missingness for all hernia-specific variables. At pilot sites, 46% of notes were fully complete in regard to
hernia variables, compared to 21% at control sites (p value <0.001). While collection of intraoperative variables improved
after synoptic note implementation, low note adoption was reported. Facilitators of improved variable collection were (1)
communication with data abstractors and (2) stakeholder acknowledgment of widespread benefit, while barriers included
(1) surgeon resistance to practice change, (2) EMR/technology, and (3) interruptions to communication and implementation.
Conclusion This mixed-methods evaluation of a synoptic operative note implementation suggests that sustained communica-
tion, particularly with abstractors, was the most impactful intervention. Future implementation efforts may have improved
effectiveness with interventions supplementary to surgeon-level direction.
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Understanding surgical decision-making and best practices  and operative factors in the operative note. This is espe-
in surgery often requires a detailed description of patient  cially true for abdominal wall hernia repairs, one of the most

P< Dana A. Telem 4 Michigan Surgical Quality Collaborative, Ann Arbor, MI,
dtelem @med.umich.edu USA

Division of Minimally Invasive Surgery, Department
of Surgery, 1500 E Medical Center Dr, Michigan Medicine,
Ann Arbor, MI, USA

1 University of Michigan Medical School, Ann Arbor, MI,
USA

Center for Healthcare Outcomes and Policy, University
of Michigan, Ann Arbor, MI, USA

Department of Surgery, University of Michigan, Ann Arbor,
MI, USA

@ Springer


http://orcid.org/0000-0001-6573-0774
http://crossmark.crossref.org/dialog/?doi=10.1007/s00464-021-08614-8&domain=pdf

Surgical Endoscopy (2022) 36:3610-3618

3611

commonly performed operations in the United States [1].
Similar hernias can be approached in different ways, and
an inability to capture nuanced variation and its impact on
outcomes limits quality improvement efforts. A major bar-
rier to characterizing variation in intra-operative techniques
which directly affects outcomes, is the lack of standardized
reporting on hernia-specific elements. Operative notes are
inconsistent with regard to key details such as hernia size,
location, use of mesh, and mesh placement that must be
understood to develop best practices and ensure appropri-
ate care for persons with recurrent disease [2—4]. Current
evidence suggests up to 67% of hernia operative notes are
missing at least one of these important operative character-
istics [3, 4]. Consistent operative documentation would aid
in the collection of patient outcomes and long-term data, and
allow for an understanding of how to best-serve patients [5].

One strategy that has been shown to be successful in stand-
ardizing the recording of data and increasing operative note
completeness is the use of synoptic operative notes [2, 6-8].
A synoptic operative note is a predefined electronic template
that contains an outline of procedure-specific sections for the
recording of important characteristics and steps of the opera-
tion. Synoptic operative note use in other domains, includ-
ing cholecystectomies, pancreatic resections, and colorectal
surgeries has resulted in reduced inter-note variability and
increased data completeness [6, 9-12]. With evidence that
synoptic operative notes improve documentation and have the
potential to improve patient outcomes, the American College
of Surgeons Commission on Cancer has recently announced
that synoptic operative reporting will become a new required
operative standard to be implemented in 2021 for several
common cancer surgeries [13—15]. Despite the evidence for
improvement in intraoperative documentation, this approach
has not been widely adopted, particularly in fields such as her-
nia repair where best practices remain unknown [16].

In this context, we sought to understand the impact of a
synoptic operative note on intraoperative communication
of hernia-specific variables. Using a sequential explanatory
mixed-methods design, we quantified operative note documen-
tation by assessing hernia variable missingness in a statewide
registry. We then performed semi-structured qualitative inter-
views to assess barriers and facilitators of implementation and
fidelity to the intervention. We hypothesized that institutions
that piloted the synoptic operative note would be associated
with increased communication of key intraoperative data ele-
ments via synoptic note usage by surgeons.

Methods

This explanatory sequential mixed-methods study evalu-
ates pilot interventions aimed at improving the intraopera-
tive communication of hernia repairs across the State of

Michigan. The documentation and missingness of variables
in a statewide registry were quantified to evaluate operative
note completeness. Subsequently, semi-structured qualita-
tive interviews were conducted with stakeholders, including
both surgeons and data abstractors, at the pilot sites to deter-
mine the most impactful components of the implementation
strategy and any changes in variable documentation. This
study was deemed exempt by institutional review board of
the University of Michigan.

Study population

The Michigan Surgical Quality Collaborative (MSQC) is
a statewide quality improvement collaborative and clini-
cal registry that comprises 70 hospitals with a strong track
record of implementing quality improvement campaigns [17,
18]. The registry prospectively collects data on periopera-
tive processes of care and 30-day clinical outcomes after
operations performed at the participating hospitals. Data are
reviewed and abstracted by trained data abstractors and a
sampling algorithm is used to minimize selection bias [19].
In January 2020, the MSQC variable database was expanded
to capture hernia-specific intraoperative variables such as
hernia location, recurrence and size (Table 1). A launch
meeting outlining the new variables with abstractors was
conducted at each MSQC site. Abstractors from all MSQC
sites had the ability to access the new variables and place
data into the registry, which provided a control arm to rep-
resent the baseline impact of registry expansion on variable
completeness at nonpilot sites without intervention.

Pilot site intervention

A synoptic operative note for hernia repairs was designed
to improve and standardize statewide communication of key
intraoperative data (Supplemental File 1). In January 2020,
8 diverse sites in the MSQC were selected with respect to
location, practice type, and practice size and agreed to pilot
a synoptic operative report for ventral and incisional hernia
repairs. Surgeon champions were identified from each site
to introduce the synoptic operative note at their institution.
Surgeons were given an opportunity to provide iterative
feedback on the operative note content and layout prior to
its launch. Various formats of the note (electronic and paper)
were distributed to the pilot sites to maximize usability and
overcome differences in institutional documentation meth-
ods and electronic medical record (EMR) systems. Supple-
menting note implementation at pilot sites were longitudinal
engagement efforts aimed at multilevel stakeholders includ-
ing meetings with data abstractors regarding the impact of
poor intraoperative communication as well as education ses-
sions detailing how registry variables correlate to clinical
data and operative steps.
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Table 1 Hernia-specific variables added to the MSQC variable registry in January 2020

Hernia variables

Data element details

Hernia location
Initial or recurrent
Hernia width
Hernia length

Mesh placement

Epigastric, umbilical, infraumbilical, suprapubic, no midline component
Did the patient have a previous hernia repair?

Width in cm

Length in cm

Was mesh used?

Mesh width Width in cm

Mesh length Length in cm

Type of mesh Synthetic nonabsorbable, synthetic absorbable, biosynthetic, biologic, other
Mesh brand Brand of mesh (e.g., Bard, Medtronic, Ethicon, etc.)

Mesh location

Sublay location

Mesh fixation
Myofascial release

Myofascial release type

Onlay, inlay, sublay

Retrorectus, preperitoneal, intraperitoneal

Suture, adhesive, absorbable tacks, non-absorbable tacks, self-fixating, other/multiple
Was myofascial release performed?

Anterior versus posterior

Intraoperative communication

The primary outcome was communication and collection
of MSQC hernia-specific intraoperative variables. Variable
missingness among operative notes was compared between
8 pilot and 53 control sites for the following hernia-specific
variables: location, recurrence, hernia length, hernia width,
use of mesh, mesh type, and component separation. The
number of fully completed operative notes and operative
notes missing all specified hernia variables was also com-
pared between pilot and control sites.

Qualitative data collection

To further understand the effect of this intervention on sur-
geon practice as well as barriers and facilitators to its adop-
tion, implementation outcomes were assessed 6 months after
the pilot launch of the synoptic operative note. Invitations
to complete an interview with a study team member were
sent via email to 8 surgeons and 8 abstractors from the pilot
sites. Qualitative interviews with data abstractors and sur-
geons were completed from July to September 2020 via tele-
phone, by one investigator (L.D.D) with previous experience
conducting qualitative interviews. Interviews were semi-
structured, audio-recorded and lasted 15-20 min in length.
Interviews continued until data saturation was achieved,
determined when new themes emerged infrequently, and
code definitions remained stable [20]. All interviews were
deidentified prior to transcription.

Interview analysis

The interview data was iteratively analyzed using content
analysis and incorporated both deductive and inductive
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approaches. The deductive components utilized the Theo-
retical Domains Framework to generate an approach to
assessing implementation outcomes, with the assumption
that each pilot site had adopted the synoptic operative note
[21]. Specifically, degrees of feasibility, acceptability, and
effectiveness were targeted to determine barriers and facili-
tators to the intervention, with queries that were mapped to
each domain [21]. Interview content was shifted when note
uptake was realized to be low, and an inductive analysis
was used to allow for the identification of domains not cap-
tured by the framework. The initial codebook was created by
having two team members (L.D.D., K.M.L.) independently
review the transcripts and come together to collate ideas,
mapping them to a coding schema. Discrepancies were dis-
cussed to consensus and codes were refined to develop a
final codebook, with input from additional team members
with expertise in implementation outcomes and qualitative
data (D.A.T., C.A.V.). Two team members (L.D.D., KM.L.)
independently coded the transcripts using the final codebook
using NVivo software (Version 12.6.0) and met to ensure
consensus after each transcript [20]. After the data were
fully coded, all team members reviewed the code summary
to reach consensus on the most salient themes.

Results

Quantitative results

Patient and operative characteristics

From January 1 to June 12, 2020, 870 eligible hernia repairs

were performed, of which 157 (18%) were performed at 8
pilot sites and 713 (82%) were performed at 53 control sites.
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Among the 870 patients, mean (SD) age was 55 (15) years
old and 461 (53%) patients were male, with no significant
difference in age or sex between pilot and control sites.

Intraoperative communication

Hernia repairs performed at pilot sites had significantly less
missingness for all hernia-specific variables (Table 2). The
variables with the largest difference in missingness were
myofascial release (4% at pilot sites vs 35% at control sites;
p value <0.001), hernia width (49% at pilot sites vs 68% at
control sites; p value <0.001), and type of mesh when used
(2% at pilot sites vs 21% at control sites p value <0.001). Of
the 157 cases performed at pilot sites, 95 (46%) were fully
complete and 0 (0%) had all variables missing. Of the 713
cases performed at control sites, 228 (21%) were fully com-
plete (p value <0.001) and 20 (3%) had all variables miss-
ing (p value < 0.001). These results informed the qualitative
analysis, focused on pilot sites to understand the aspects of
the intervention that were most impactful, and to recognize
potential barriers to scaling the intervention in the future.

Qualitative results
Fidelity to the intervention

Five out of 8 pilot sites had a representative stakeholder
complete an interview. Interviews were conducted with
4 surgeons and 4 data abstractors. Only one site reported
adoption of the synoptic operative note. An interview script
was designed to assess implementation outcomes, with the
assumption that each pilot site had adopted the synoptic
operative note. However, when surgeon utilization of the
synoptic operative note was realized to be low, interview
content was shifted. Interviews instead elicited potential
explanations for the decreased variable missingness at
pilot sites as well as surgeon and data abstractor perspec-
tives on barriers and facilitators to synoptic operative note
usage. One additional site that did not complete an inter-
view, reported via email that they had just begun piloting

the note and requested additional resources to aid in EMR
integration.

Qualitative content analysis

Several facilitators and barriers emerged as impactful in
intervention efforts to improve variable collection. Facilita-
tors included (1) engagement and communication with data
abstractors, and (2) stakeholder acknowledgment of wide-
spread benefit. Barriers included (1) surgeon resistance to
practice change, (2) EMR/technology, and (3) interruptions
to communication and implementation.

Facilitators to improved variable collection
Engagement and communication with data abstractors

Consistent engagement and communication with data
abstracters emerged as the most impactful intervention to
improve variable collection. The responses of surgeons and
abstractors at pilot sites varied in whether surgeon notes
had improved in quality or changed to include new hernia
variables, but all abstractors reported a personal change in
data abstraction techniques. Data abstractors at pilot sites
reported often searching outside of the operative note in
other locations of the patients’ charts to find the key vari-
ables. Changes to abstraction methods was attributed to vari-
ous abstractor-directed interactions from the implementation
team, such as institution-level meeting attendance by pro-
ject leaders to launch and explain the initiative, consistent
correspondence and iterative feedback via email surveys,
and surgeon-led education sessions designed to outline the
importance of the data collection and clinical correlations
of the variables.

“I used to go through the hernia operative note to see
if there were any drains, issues, bowel-related compli-
cations, or any of that. Now, I go through with a fine-
tooth comb ... to find all the correct stuff and to make
sure that I am understanding the procedure right, read-
ing the note better, and filling out the [information]

Table 2 Missingness rates of
hernia-specific variables at pilot
and control sites

Hernia variables Missingness at pilot sites ~ Missingness at control sites P value
(n=8)% (n=53)%

Hernia location 2 10 0.001
Recurrent hernia 0 7 0.001
Hernia length in cm 29 38 0.032
Hernia width in cm 49 68 <0.001
Mesh used: Yes or No 1 4 0.056
Type of mesh (when used) 2 21 <0.001
Myofascial release 4 35 <0.001
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correctly... I spend more time making sure that the
questions are answered to the best of my knowledge.”
[Abstractor 4]

“I have been using all of the information that was given
to us...there was a doctor that gave us tips during an
education session. I went through and printed out some
information, so that when I am abstracting, I am gath-
ering as much as I can.” [Abstractor 2]

Stakeholder acknowledgment of widespread benefit

Many surgeons and abstractors indicated support for the
initiative and an understanding of the widespread ben-
efit of more complete operative notes and the potential for
improved hernia care overall. Both abstractors and surgeons
referenced the variability in operative note characteristics
and completeness among surgeons. Both groups also rec-
ognized the advantages of operative note standardization,
including improved record-keeping and research pursuits.
Abstractors reported that the effort of including all of the
variables did not cost them extra time on average; however,
the potential time added by writing a different or additional
note remained a concern for surgeons. Although not all sur-
geons adopted the synoptic note, many reported personal
efforts to improve their own templated operative notes and
include key variables in light of education efforts surround-
ing the synoptic operative note intervention. Additionally,
there was several requests from surgeons for another tem-
plate of the synoptic operative note, reflecting interest in
working towards the intervention, and a potential gap in
surgeon engagement from the implementation team.

“That’s why I think this operative note is such a great
idea... I am such a proponent for gathering this data.
I think it is so valuable and I see the value of the vari-
able registry, so I am always on board.” [Abstractor 3]

“I would love to get [the note] here if we could—I think
it would be helpful overall. Especially for the whole
state and for being able to do future research on best
practices in hernia repairs and approaches. I would love
to keep moving forward with it.” [Surgeon 3]

Barriers to improved variable collection

Surgeon resistance to adoption of new practices

Overall, there was an acknowledgment that an understanding
of the global benefit of a synoptic operative note may not be

sufficient to incentivize surgeon practice change or institu-
tional support. Resistance to the adoption of new practices
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emerged as a barrier to both usage of the synoptic opera-
tive note and general operative note completeness. Both
surgeons and abstractors acknowledged that surgeon-level
change has been a challenge in past quality improvement
interventions and would require time to overcome. This
was especially highlighted among institutions whose cur-
rent operative note records were not already templated and
were instead completed through dictations and paper charts.
Surgeon length of practice also emerged as a contributor to
practice change resistance, with the consensus being that the
longer a surgeon had been in practice, the less likely they
were to change. However, optimism for change was consist-
ently acknowledged by both the abstractors and surgeons.
During interviews, data abstractors and surgeons advised to
continue consistent communication with surgeon champions
regarding priority variables and their importance while also
increasing the ease of note utilization through efforts to inte-
grate the new note with standard operative notes.

“The only concern I have is about feasibility mov-
ing forward. I think there is a lack of ability to adapt
to new things. Teaching an old dog new tricks... you
know?” [Surgeon 4]

“The surgeons are so set in their ways and it’s hard
for them to adapt to new things... maybe it is just
more groundwork you have to lay ahead of time and
then they can adjust, adapt, and work on it. Not an
overwhelming enthusiasm in the beginning, that’s for
sure.” [Abstractor 3]

EMR and technology

Every pilot site attributed a component of the delay in syn-
optic note implementation to technology barriers or limi-
tations of their institutional EMR. This included a lack of
surgeon time or knowledge to integrate the template into
differing EMR systems, challenges coordinating with and
incentivizing local information technology (IT) departments
to assist with the implementation, and limited administrative
support at the institutions.

“It hasn’t really gotten off the ground here because it
is not integrated into our EMR, which is a pretty major
barrier and without it, there was not much of an incen-
tive to do two notes.” [Abstractor 3]

“When I went to IT, they said they did not know how
to incorporate it and it fell apart. I don’t know if there
is another system or if there is a way that I can get my
IT people on board in an easy fashion. I think that is
what I am going to need to go forward.” [Surgeon 3]
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Interruptions to communication and implementation

The synoptic operative note was promoted to varying lev-
els at each institution. Most surgeons had an initial meet-
ing with their team where they explained the idea with
variable receptiveness to adoption from their surgeon
teams. The majority of surgeons reported conducting
this meeting later in the pilot period, at which time they
could not provide an answer to all the questions their team
members asked. Of the surgeons contacted, there were 3
who requested additional resources such as the synoptic
operative note template or instructions on how to integrate
the note into the EMR, including 1 surgeon who did not
complete an interview. Abstractors noted that they had a
role in the initial implementation of the synoptic opera-
tive note launch in internal meetings with surgeons, but
also expressed that the primary responsibility of promot-
ing clinical use should be with the surgeons. This was
attributed to the surgeons’ experience and qualifications
that abstractors believed would be respected by colleagues
and would strengthen the endorsement.

“I literally have not been able to [promote the note
with surgeons] at all. I am not even sure if [the sur-
geon champion] was able to disseminate that infor-
mation at the general surgeons meeting. Because of
COVID-19, everything got shut down and there were
no big meetings going on, so I don’t know what the
rest of the surgeons know. [Abstractor 2]

“I see the role of [note promotion] to be the sur-
geon champion because they listen to him. He has
the experience and will use that. He is very good
at adapting. He will say, “Ok, I have done this, it’s
not that hard, and this is all you have to add for the
project.” It is much easier for the surgeon champion
to present [the operative note] to [the surgeons]. I
might give him the basics, but his experience using
it and his knowledge of how it can be used is much
more helpful.” [Abstractor 3]

Disruptions related to COVID-19 were consistently
cited as a barrier in note utilization and promotion. Rel-
evant consequences included a decrease in the number of
hernia surgeries performed, data abstractors who were reg-
istered nurses being redeployed to work clinically, and an
overall decrease in internal communication. The transition
to remote communication and off-site administrative work
in addition to the number of canceled meetings hindered
communication between surgeons and abstractors and
acted as a main barrier to effective intra-institution com-
munication. Consistent multidisciplinary communication
within the institutions at such meetings was reported to

be a key facilitator of previous institutional interventions
directed at practice change.

“I have not had a meeting with my surgeons because
we are not allowed to have any right now. I am hop-
ing to do a WebEx to check-in with them about it, but
I have not yet. [Abstractor 4]

“If the surgeons are on board, that would be the easi-
est! It is similar to other new initiatives at first—trying
to get them to adapt to how they record, and for us to
adapt to what we were collecting and how we were
finding information... it takes time. And COVID-19
came and messed things up, too.” [Abstractor 1]

Discussion

While communication and data collection of intraopera-
tive variables had improved 6 months after implementation
of a synoptic operative note, low adoption of the note was
reported. Despite the association between synoptic opera-
tive note intervention at pilot sites and decreased variable
missingness, qualitative interviews disproved the assumption
that synoptic note adoption by surgeons was solely respon-
sible for the change, instead revealing that efforts by data
abstractors to adapt current practices and expand variable
collection drove the success of variable completeness at pilot
sites. These results represent the first mixed-methods evalua-
tion of the implementation of a synoptic operative note with
input from multiple levels of stakeholders in the intervention
and suggest that sustained communication, particularly with
abstractors, was more impactful to improved variable collec-
tion than the synoptic operative note itself. The granularity
of these results will inform the direction of future implemen-
tation efforts to include a multidisciplinary approach and
could have only been obtained from a mixed-methods study
with qualitative feedback on the implementation.

Up to two-thirds of hernia operative notes are missing
a key clinical detail of the operation, and despite synoptic
operative notes improving documentation in other domains,
they have yet to be implemented among hernia surgeries
[4, 6-8]. In our multi-institution implementation of a syn-
optic operative note for hernia repairs, a level of surgeon
resistance to altering current practices was reported. This
is consistent with previous qualitative findings that dis-
cuss surgeon resistance as a barrier to note implementation
across multiple institutions [11]. However, among other
implementation efforts at single institutions, synoptic opera-
tive note usage has resulted in improved completeness of
operative data without compromising surgeon satisfaction
in regard to operative reporting style [10, 22]. This may be
a product of the scale of the intervention. The targeting of
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small engaged groups of surgeons at single institutions may
results in greater success by bypassing both the barrier of
the project “pitch” to non-colleagues as well as inherent
communication challenges of cross-institutional work [10,
22]. However, despite note adoption not occurring at every
institution in our pilot intervention, there was acknowledg-
ment of the widespread benefit of synoptic notes reported
by all participants. Surgeons specifically reported efforts
to improve their own operative note quality in light of the
intervention regardless of whether they adopted the note.
Several surgeons requested that the synoptic operative note
was re-sent to them, endorsing an interest in continuing to
trial it at their institution. The potential benefit to future sur-
geons performing reoperations and research efforts to iden-
tify best practices was also acknowledged by most surgeons
and abstractors. This discordance in surgeon response and
actions reflect the known challenges of quality improve-
ment efforts and the existence of a “practice gap” between
evidence-based conclusions and clinical practice change [23,
24].

The success in improved documentation and decreased
variable missingness, as evidenced quantitatively, was
revealed to be more than only surgeon behavior change
and largely a product of commitment from data abstractors.
While the variables are required to be documented originally,
the commitment of other stakeholders is equally as impor-
tant. Abstractors reported looking outside of the operative
note for clinical variables in other locations in the patient
chart at times. This suggests improved variable collection
may require efforts to engage stakeholders beyond the level
of the surgeon. This intervention was aided by its conduction
within an existing collaborative hospital network, the Michi-
gan Surgical Quality Collaborative, which has implemented
prior quality improvement initiatives through the pre-exist-
ing communication framework. However, most institutions
do not have the workflow or staff resource of trained opera-
tive note data abstracters. As such, aspects of the interven-
tion may have to be adapted for implementation in settings
that lack a collaborative hospital network. Thus, in order
for the improved intraoperative documentation demonstrated
in this pilot to be scalable, interventions supplementary to
surgeon-level direction may be necessary. The most impact-
ful intervention in our study was consistent and longitudi-
nal communication with abstractors which could be directed
to other onsite stakeholders or project sponsors in lieu of
abstractors. There is potential for operating room nurses to
absorb this responsibility, as they are commonly recruited to
record the key variables themselves (implant records, defect
sizes, etc.) and could be empowered to prompt participating
surgeons to document them after cases.

A major barrier to note implementation at pilot sites was
surgeon resistance to practice change. This supports find-
ings by Kanters et al. that limited utilization of synoptic
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operative notes in colorectal surgery was due surgeon adher-
ence and stakeholder engagement [25]. At pilot sites, the
COVID-19 pandemic caused communication challenges and
interruptions to elective surgeries that stalled the flow of
information within departments and thus the local expan-
sion of the synoptic note usage. This also likely affected
surgeon engagement from the implementation team, as sur-
geons often expressed having not focused on the intervention
until the interview and requested to receive another copy of
the synoptic note. Improved engagement and communica-
tion with the surgeon teams could improve fidelity in the
future. Additionally, 6 months is a short follow-up time for
an intervention focused on practice change, and with con-
tinued efforts to reinforce the note adoption with surgeon
teams, improved success may be possible. However, it is
well-documented that surgeon practice change, regardless
of individual motivation, is contingent on a supportive and
resource-rich environment [26]. This underscores the impact
of surgeon-level barriers that emerged from our interviews,
such administrative and technology-related challenges,
despite the acknowledged widespread benefit of synoptic
note usage. Future efforts to increase note usage via surgeon
engagement should be focused on mitigating institutional
barriers that amplify resistance, such as medical record inte-
gration and IT challenges. With administrative support, IT
departments could be contacted directly in order to stream-
line synoptic note incorporation with local EMRs and ease
barriers to uptake. Alternatively, the distribution of educa-
tional materials regarding user-driven implementation of the
note into EMR systems could empower surgeons to adapt
their notes without relying on IT departments.

Despite the aforementioned barriers, both abstractors
and surgeons were confident that the majority of challenges
could be overcome with time and additional focused efforts,
revealing an overall positive perception of the feasibility of
the project. The success in decreased missingness at pilot
sites documented here was after just 6 months of the inter-
vention and during the spring of 2020, through which the
COVID-19 pandemic affected healthcare delivery in every
domain. In the future, if institutions are able to support sur-
geon willingness to improve intraoperative documentation
through the synoptic operative note integration into the
EMR, and engagement efforts with data abstractors con-
tinue, there is an opportunity for further improvement in
variable collection.

Limitations

There are several limitations to the current study, includ-
ing the sample size of the qualitative data gathered. Of the 8
pilot sites, 5 were represented with interviews, and, as with
all qualitative studies, the purpose of conducting stakeholder
interviews is not to be widely generalizable but to provide
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insight representative of the participants that extends quantita-
tive conclusions. The 2 pilot sites without email or interview
contact were likely less engaged in the implementation pro-
cess and may contribute alternative barriers to implementation,
not captured here. Furthermore, abstractors and surgeons at
control sites were not interviewed, which may have provided
further insight as to barriers to variable communication and
reasons for variable missingness. However, the scope of this
study was focused on the impact of a synoptic operative note,
and thus interviews were limited to those who were introduced
to the intervention.

Conclusion

This study describes the evaluation of a statewide synoptic
operative note for hernia repairs and the change in intraop-
erative communication and note completeness after inter-
vention. Qualitative interviews revealed that efforts by data
abstractors to adapt and expand variable abstraction from
operative notes were an integral component of the success-
ful improvement in variable collection. Communication and
continued engagement with data abstractors was found to
be the most impactful intervention to improve intraopera-
tive variable missingness, suggesting that improved variable
collection requires efforts to engage stakeholders beyond the
level of the surgeon, and that similar roles could be lever-
aged in future efforts to optimize surgeon behavior. Results
from this study will inform a larger scale quality improve-
ment effort to improve variable collection and operative note
documentation at a statewide level.
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