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Review Article

OrthoPass: Long-term Outcomes following
Implementation of an Orthopaedic Patient
Handoff Template

ABSTRACT

Standardized handoff tools improve communication and patient

care; however, their widespread use in surgical fields is lacking.

OrthoPass, an orthopaedic adaptation of I-PASS, was developed in

2019 to address handoff concerns and demonstrated sustained

improvements across multiple handoff domains over an 18-month

period. We sought to characterize the longitudinal effect and

sustainability of OrthoPass within a single large residency program

3.5 years after its implementation. This mixed methods study

involved electronic handoff review for quality domains in addition to

survey distribution and evaluation. We conducted comparative

analyses of handoff adherence and survey questions as well as a

thematic analysis of provider-free responses. We evaluated 146

electronic handoffs orthopaedic residents, fellows, and advanced

practice providers 3.5 years after OrthoPass implementation.

Compared with 18-month levels, adherence was sustained across

five of nine handoff domains and was markedly improved in two

domains. Furthermore, provider valuations of OrthoPass improved

regarding promoting communication and patient safety (83% versus

70%) and avoiding patient errors and nearmisses (72% versus 60%).

These improvements were further substantiated by positive trends in

Agency for Healthcare Research and Quality Surveys on Patient

Safety Culture hospital survey data. Thematic analysis of free

responses shared by 37 providers (42%) generated favorable,

unfavorable, and balanced themes further contextualized by

subthemes. At 3.5 years after its introduction, OrthoPass continues

to improve patient handoff quality and to support provider notions of

patient safety. Although providers acknowledged the benefits of this

electronic handoff tool, they also shared unique insights into several

drawbacks. This feedback will inform ongoing efforts to improve

OrthoPass.
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The challenges of patient care transitions have been
well described across medical and surgical
fields.1,2 In recent years, interventions to improve

patient handoffs, particularly within medical and
nursing domains, have sought to standardize commu-
nication with the explicit goal of minimizing adverse
events.3-7 Such advancements have not been mirrored
within surgical disciplines.2

In this context, our group devised OrthoPass, an
orthopaedic-focused handoff template adapted from the
widely successful I-PASS tool.8 This prospective, multi-
center effort was internally inspired by a needs assess-
ment. A department-wide poll inclusive of 56
orthopaedic residents, fellows, and advanced practice
providers (APPs) identified that 33 respondents (59%)
were often uncertain about clinical decisions because of
insufficient handoff information. Furthermore, 41 re-
spondents (73%) thought that patient care information
was lost during shift changes. Ultimately, 51 providers
(91%) supported the creation of a standardized
orthopaedic-centric electronic handoff.

OrthoPass was implemented as an electronic ‘smart-
phrase’ in May 2019 (Figure 1). A 6-month post-
intervention survey found that 70% of providers noted
improvements in handoff communication and 60%

thought that OrthoPass would lead to reduced patient
errors and near misses. Adherence levels were assessed
at 18 months postintervention and demonstrated sus-
tained improvement in eight of nine quality domains.8

The success of OrthoPass at 18 months inspired a
long-term evaluation of its effect. In this study, we sought
to characterize both quantitative and qualitative data at
3.5 years postintervention. We hypothesized that the
initial improvements would be either sustained or
enhanced. Finally, a thematic analysis of provider-free
responses was incorporated to provide unique insight on
the value of OrthoPass and to identify areas for
improvement.

Methods
Study Design
We conducted a longitudinal analysis of a prospective,
multicenter intervention study conducted at two level-
one trauma centers within a single large orthopaedic
residency training program. IRB approval was main-
tained across the study period. A mixed-methods evalu-
ation was done with quantitative and qualitative
components to elucidate and to compare handoff

Figure 1

Illustration showing a sample OrthoPass signout for a postoperative patient.
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adherence rates, hospital safety culture results, and pro-
vider valuations over the 3.5-year follow-up period.

Quantitative Analysis
A random audit of electronic handoffs was conducted
between October and November 2022. Handoffs were
evaluated through electronic signouts forwarded by
overnight residents. Postoperative signouts were also
reviewed. Handoff adherence and safety culture survey
results were analyzed and compared with the results
from our original investigation.8 Handoff quality do-
mains, defined in the original conception of OrthoPass,
consisted of two patient identifiers, illness severity,
one-liner, medical history, action list, situational
awareness, contingencies, anticoagulation plan, and
antibiotic plan. Safety culture data obtained from the
Agency for Healthcare Research and Quality (AHRQ)
Surveys on Patient Safety Culture (SOPS) hospital
survey were reviewed and compared with national
results.9

Qualitative Analysis
A second postintervention survey, identical to the 6-month
survey, was distributed to providers at 42 months
(Appendix, http://links.lww.com/JG9/A309). Providers
were asked about adherence, effect, and continued use of
OrthoPass. A free response section soliciting feedback on
OrthoPass was included. A thematic analysis of these data
was performed in accordance with protocols delineated by
previous studies.10 Characterization of free responses into
themes and subthemes was completed by the first author.

Statistical Testing
Statistical testing was performed with SPSS Statistics,
version 29 (IBM Corp), with P , 0.05 considered sta-
tistically significant. Descriptive statistics were con-
ducted with chi square and Fisher exact tests when
appropriate. Inferential statistics were conducted for
ordinal and numeric data; comparative evaluations were
performed using either independent sample t-tests or
Mann-Whitney U-tests depending on the results of
Kolmogorov-Smirnov normality tests.

Results
Handoff Adherence
A total of 146 handoffs were collected between October
and November 2022; these handoffs were compared
with 203 preintervention handoffs and 100 18-month
postintervention handoffs (Figure 2). As noted previ-
ously, at 18 months postintroduction, notable im-

provements were observed in eight of nine handoff
quality domains.8 Adherence to the OrthoPass template
was sustained from 18-month levels across five of the
nine quality domains; furthermore, significant im-
provements were observed in ‘One-liner’ (P = 0.015)
and ‘Anticoagulation Plan’ (P = 0.002) reporting at
42 months. The use of ‘Two Patient Identifiers’ was
significantly increased from preintervention levels (P =
0.03). Alternatively, ‘Illness Severity’ reporting signifi-
cantly decreased from 18-month levels (P , 0.001).

Safety Culture Results
The AHRQ SOPS hospital survey consists of 10 com-
posite measures of patient safety culture. While the
number and type of respondents (surgeons, residents,
APPs, and nursing staff) at our institution varied over the
7-year period precluding statistical analysis, positive
trends were notable for those categories involving com-
munication and reporting (Figure 3).

Adherence and Staff Perception
Eighty-eight providers completed the 42-month post-
intervention survey; respondents consisted of 54 resi-
dents (90% response rate), 23 fellows (44% response
rate), and 11 APPs (50% response rate). Sixty-three
percent of providers reported using OrthoPass 100% of
the time while 26% reported using it between 75% and
99% of the time. Variable electronic signouts with and
without accompanying verbal signouts were otherwise
used.

Seventy-three providers (83%) reported improvement
in handoff communication andpatient safety, an increase
from 38 providers (70%) at the 6-month post-
intervention time point. Similarly, 63 respondents (72%)
thought that OrthoPass reduced patient errors and near
misses, improved from 32 respondents (60%). When
asked about requiring trainees to use OrthoPass, 75
providers (85%) answered in favor while 6 (7%) replied
‘possibly, if modifications are made.’

Narrative Analysis
A total of 37 respondents (42%) provided free-text
responses when asked to share feedback about Ortho-
Pass. Three themes and seven subthemeswere identified
(Figure 4). These themes (I-III), as well as subthemes
(capital letters) and representative quotations, are
presented in Table 1.

Favorable themes highlighted the value of standardi-
zation, the accessibility of information (particularly for
overnight and weekend providers), and the utility of
contingency plans. Unfavorable themes focused on the
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length and impracticality of the signout template for
more ‘straightforward’ patients. Furthermore, overgen-
eralization was also mentioned as a hindrance to
appreciating patient-specific details of care.

Many providers shared their thoughts on how Or-
thoPass can be improved; several thought that electronic
handoffs should be balanced by in-person signouts.
Furthermore, copy forward use of OrthoPass signouts

Figure 2

Handoff adherence rates for quality domains across various time points. Brackets and asterisks represent statistically significant
differences.

Figure 3

Agency for Healthcare Research and Quality’s (AHRQ) SOPS hospital survey showing composite measure data for our institution from
2015 to 2022. SOPS = surveys on patient safety culture.
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without appropriate updates was critiqued. Several
providers offered new suggestions for dropdown lists
within the OrthoPass ‘smartphrase.’

Discussion
Transitions in patient care have long been identified as
weak links within health systems.11 In 2014, Starmer
et al detailed the successes of I-PASS, a standardized

handoff communication tool, in reducing medical errors
and adverse events.3,4 Unfortunately, adaptations of
I-PASS for surgical specialties have yet to gain wide-
spread favor.2

Within orthopaedics, previous efforts to improve
communication and patient care have centered around
preoperative and postoperative checklists.12,13 In con-
trast, Gagnier et al14 developed a handoff tool for
orthopaedic trauma residents and evaluated its effect on

Table 1. Themes, Subthemes, and Key Findings From Thematic Analysis

Theme or subtheme Findings Sample comment

I. Favorable
A. Standardization
B. Accessibility
C. Contingencies
II. Unfavorable
A. Overgeneralization
B. Length
III. Balanced
A. In-person handoffs
B. Copy forward use

OrthoPass improves. . .
Handoff uniformity and inclusion of important
information

Availability of information for providers
Decision making when at a clinical impasse
OrthoPass is limited by. . .
Unnecessary information
Time needed to complete the template
OrthoPass can be improved by. . .
Finding the appropriate balance between in-
person and e-mail handoffs

Understanding the importance of keeping
handoffs updated

‘The use of standardization has gone a long
way to improving patient care and team
communication.’
‘Super helpful, especially when covering on
the weekends when we do not know the
patients and are answering patient phone
calls.’

‘Takes a little extra time initially but saves a lot
more time cumulatively. Protects patients
and helps keep everyone on the same page
with contingency plans.’

‘Many of the things in OrthoPass don’t apply
to all patients. . . it becomes clutter and
hides the important information providers
actually need.’

‘Takes too long to fill out, many irrelevant
sections for most surgeries.’

‘I think in theory having an email-based
signout tool is useful to reduce errors. It also
serves as a record to refer to regarding
signout instructions. However, with it, it
nullifies the need for in-person hand off
which I believe is more useful 1 protective
to reduce errors, emphasize salient patient
care points, and improve overall care.’

‘The time stamp on OrthoPass shows how
often the handoff has been updated.
Oftentimes, it is not updated to current day
info. It would help if all team members were
more diligent in reviewing to ensure all
updates are accurate.’

Figure 4

Chart of a thematic map showing favorable, unfavorable, and balanced themes with respective subthemes.
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adverse events. After interdisciplinary design and pilot
testing, the handoff tool was implemented and data
were collected for 127 patients. The authors found a
nearly 25% reduction, albeit nonsignificant, in adverse
events after controlling for age, sex, and comorbidities.
More recently, electronic handoffs have been used to
convey medical optimization information, as well as
postoperative plans, for patients with multiple co-
morbidities undergoing total joint arthroplasty.15

HIPAA-compliant electronic handoff applications have
also been explored; however, lingering security concerns
have detracted from universal adoption.16

OrthoPass was adapted from I-PASS with these con-
siderations inmind. Before its introduction, there was no
policy for electronic and verbal handoffs, resulting in
variable, and oftentimes insufficient, signouts. In this
way, OrthoPass received multilevel support from resi-
dents, fellows, and APPs alike. Indeed, a preintervention
survey demonstrated that 91% of providers supported
the idea of a standardized electronic handoff template.
After 18 months, 705 electronic patient handoffs were
analyzed and notable improvements were observed in
eight of nine handoff quality domains (Figure 2).

In this context, we sought to characterize the long-
term effect of OrthoPass within our residency program.
This mixed-methods study yielded both quantitative and
qualitative data for review. Eight of nine quality domains
demonstrated either sustained or improved adherence
rates from preintervention to 18-month time points, with
several domains exceeding 90% adherence rates. In
contrast, a notable decrease was observed in the report-
ing of ‘Illness Severity’ between 18 months and
42 months (90% versus 73%, P, 0.001). This was due
to customized versions of OrthoPass templates gener-
ated by fellows, wherein this specific section was
omitted. These service-specific variations also explain
the persistent, relatively low reporting of ‘Con-
tingencies’ (63% and 66% at 18-month and 42-month
time points, respectively).

Safety culture results from theAHRQyield insight not
only into institutional progress but also allow for com-
parisons with national data. Although variability in the
number of types of respondents limits yearly compar-
isons, the trends across communication and handoff-
related measures at our institution are encouraging.
Reviewof the 2022 SOPS hospital survey national data is
notable for poor performance for ‘Handoffs and Infor-
mation Exchange’ as a composite measure.9 Indeed, this
measure had one of the lowest positive-response dis-
tributions, with a 63% average and 69% and 76%
representing the 75th and 90th percentiles, respectively.

Furthermore, trend analyses for hospitals providing
SOPS hospital survey data for 2021 and 2022 revealed
that only 16% of hospitals increased their handoff
composite measure score by five or more percentage
points, whereas 39% decreased in this domain by five or
more percentage points. With these numbers in mind,
the improvement in handoff composite measure scores
from 62% in 2020 to 74% in 2022 at our institution is
noteworthy and may reflect the effect of OrthoPass.

The 42-month postintervention survey revealed
improved qualitative valuations of OrthoPass compared
with the 6-month survey. This was true for promotion of
handoff communication and patient safety (83% versus
70%) and avoidance of patient errors and near misses
(72% versus 60%). Thematic analysis further clarified
provider insight into the effect, value, and areas for poten-
tial improvement within OrthoPass. Responses ranged
from unfavorable to favorable, with balanced suggestions
highlighting the utility ofOrthoPass in conjunctionwith in-
person signouts and avoidance of copy forward habits. A
balance between standardization versus overgeneralization
was also apparent. Although many covering physicians
appreciated the standard format, it was clear that some
providers thought certain sections were unnecessary.
Indeed, such feelings likely led to the creation of service-
specific templates, which omitted various quality domains.

We recognize several notable limitations of this study.
Foremost, we did not attempt to correlate OrthoPass use
with clinical outcomes. In our previous investigation, no
statistically notable differenceswere observed in the rates
of 30-day readmission, 90-day readmission, urinary tract
infection, pulmonary embolism/deep vein thrombosis,
surgical site infection, or delirium after OrthoPass im-
plementation.8 Because such clinical variables and
outcomes are subject to numerous confounders, this
analysis was deferred. Furthermore, given the use of
voluntary surveys, the effects of both selection and recall
bias must be acknowledged. Finally, OrthoPass was
created within a single large orthopaedic residency
program spanning multiple level-one hospital centers,
limiting its generalizability.

With these limitations in mind, we also acknowledge
several important points for the continued improvement
ofOrthoPass. Both quantitative and qualitative data yield
insight into the rationale behind service-specific templates.
While the inclusion of pertinent handoff information is
valuable (ie, preoperative and postoperative neurologic
examinations for spine patients), important quality do-
mains, such as ‘Illness Severity’ and ‘Contingencies,’
should not be omitted. We aim to provide OrthoPass
refresher talks every year to residents and incoming
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fellows to consolidate this policy. Furthermore, we
acknowledge that various subspecialties have different
handoff needs; future investigations will explore these
nuances and potential tailoring of OrthoPass to improve
compliance with less burden. Second, we will clarify the
balance of in-person and electronic handoffs. While it is
appropriate to sign out ‘Stable’ patients through Or-
thoPass alone, ‘Watcher’ patients should receive con-
comitant verbal handoffs. Third, we will caution against
the use of copy forward habits to mitigate propagation of
misinformation and will explore means to promote active
updating of relevant fields. Finally, we will continually
update OrthoPass with feedback from its users, incor-
porating suggestions on usability and insights on how to
improve its adherence and effect.

In conclusion, the value of effective patient handoffs
should not be underestimated and strategies to improve
communication and standardization are evolving. Ortho-
Pass was created in 2019 and has demonstrated sustained
improvements in thequalityoforthopaedicpatienthandoffs
at 3.5 years since its introduction. Quantitative improve-
ments in reporting rates were bolstered by growing support
from providers, who indicated that this standardized tem-
plate augments patient care and safety. Provider-free re-
sponses offered unique insight into the benefits, drawbacks,
and potential improvements of OrthoPass and will be used
to further optimize this handoff tool.
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