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Handoff, the process of transferring patients from outgoing
providers to incoming providers at the end of a duty shift, has
been well established as a major independent risk factor for
medical errors.1,2 Much effort has been directed toward
reduction of medical errors associated with handoffs in inpa-

tient services such as internalmedicine, pediatrics, and gener-
al surgery.1–4 In 2009 a Handoff Task Force dedicated to the
standardization of handoffs in internal medicine hospitalist
services set forth a series of evidence-based recommenda-
tions,5 reprinted here with permission of the authors:

Keywords

► handoff
► handover
► electronic medical

record

Abstract Purpose Formalized handoff procedures have been shown to increase patient safety
and quality of care across multiple medical and surgical specialties,1–4 but literature
regarding handoffs in ophthalmology remains sparse. We instituted a standardized
handoff utilizing an electronic medical record (EMR) system to improve care for
patients shared by multiple resident physicians across weekday, weeknight, and
weekend duty shifts. Wemeasured efficiency, efficacy, and resident satisfaction before
and after the standardized handoff was implemented.
Methods Resident physicians surveyed were primarily responsible for patient care on
consult and call services at two quaternary academic medical centers in a major
metropolitan area. Patient care was performed in outpatient, emergency, and inpa-
tient settings. Annual anonymous questionnaires consisting of 6 questions were used
to collect pre- and postintervention impressions of the standardized EMR handoff
process from ophthalmology resident physicians (9 per year; 3 preintervention years
and 1 postintervention year). An additional anonymous postintervention questionnaire
consisting of 12 questions was used to further characterize resident response to the
newly implemented handoff procedure.
Results Prior to implementation of a standardized EMR-based handoff procedure,
residents unanimously reported incomplete, infrequently updated handoff reports
that did not include important clinical and/or psychosocial information. Following
implementation, residents reported a statistically significant increase in completeness
and timeliness of handoff reports. Additionally, resident perception of EMR handoff
utility, efficiency, and usability were comprehensively favorable. Residents reported
handoffs only added a mean of 6.5 minutes to a typical duty shift.
Conclusion Implementation of our protocol dramatically improved resident percep-
tions of the handoff process at our institution. Improvements included increased
quality, ease-of-use, and efficiency. Our standardized EMR-based handoff procedure
may be of use to other ambulatory-based services.
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Hospitalist Handoffs: Task Force
Recommendations

A formally recognized handoff plan should be instituted at the
end of a shift or change in service (Class I Level of evidence C).

Program Recommendations
Hospitalist programs should specify the following for those
clinicians engaged in handoffs:

1. Time during shift dedicated for verbal exchange of infor-
mation (Class I Level of evidence C).

2. Template OR technology solution to be used for accessing
and recording patient information [“signout” or “patient
list”] during handoff (Class I Level of evidence B).

3. Training for new users on handoff expectations (Class I
Level of evidence C).

4. Tracking system to document the correct hospitalist
caring for a specific patient after a service change (Class
I Level of evidence C).

Verbal Exchange Recommendations
Handoffs should include a verbal exchange of patient infor-
mation that is characterized by the following:

• Interactive process is used during the verbal exchange
(Class I Level of evidence C).

• Ill patients are given priority during the verbal exchange
(Class I Level of evidence C).

• Insight on what to anticipate or what to do is the focus of
the verbal exchange (Class I Level of evidence C).

Content Exchange Recommendations
Handoffs should use a context exchange summary (e.g., sign-
out or patient list) which is characterized by the following:

• All patients that are handed off are included (Class I Level
of evidence C).

• Available in a centralized location (Class I Level of evi-
dence C).

• All data kept up-to-date (Class I Level of evidence C).
• Anticipated events for incoming hospitalist are clearly

labeled (Class I Level of evidence C).
• Action items for incoming hospitalist are highlighted (i.e.,

To-do) (Class I Level of evidence C).

Based on these recommendations, standardized handoff
protocols such as I-PASS have been proposed and imple-
mented.6,7 Recent studies across numerous specialties have
convincingly demonstrated positive outcomes associated
with adoption of such protocols in patient safety,8–11 in
resident efficiency and satisfaction,6,12–15 and in both.16–19

In contrast, little research has been done regarding stan-
dardization of handoff procedures in our field and no system-
atic guidelines have been published to our knowledge. This
perhaps owes to ophthalmology being primarily an outpa-
tient-based specialty. Nonetheless, ophthalmology services
frequently care for patients requiring care across two or
more duty shifts and are vulnerable to the same risks for
medical error associated with handoffs in other specialties. At
present, there is little published evidence of standardized

processes for handoffs in ophthalmology, potentially indicat-
ing a deficiency that may compromise efficiency and safety of
patient care. In addition, ophthalmology services often cover
several hospitals and outpatient clinics, which precludes face-
to-face handoffs at fixed times and in centralized locations.
With the widespread adoption of electronic medical records
(EMRs), we believe these popular tools can be used as an
integral component of a standardized handoff procedure, and
that the Handoff Task Force recommendations can be adapted
to maximize the benefit of technology.

In this project, we propose and implement a modified
standardized handoff procedure loosely based on the Arora
et al recommendations listed above5 and the I-PASS protocol.7

A centralized EMR accessible by all resident, fellow, and faculty
physicians was used to track patients and facilitate transfer of
critical information between duty shifts at our institution.
Handoff information provided in the EMR handoff template
included brief history of present illnesses/summaries, ongoing
clinical care, anticipated events and responses, and action
items. Following implementation of this system, we assessed
whether standardizing handoffs using the EMR resulted in
safer and more efficient patient care in ophthalmology. Pre-
and postinterventional resident physician perceptions of the
handoff procedure and their ability to safely and efficiently
delivercareweremeasuredusingananonymousquestionnaire
tool. Similar pre-/post-studies have been done in internal
medicine and pediatrics.6,9,12,13,15,17–22 We also highlight
use of EMRs in a standardized handoff procedure in ophthal-
mology, which may serve as a model for other programs and
contribute to a nascent discussion of utility and necessity of
standardized handoffs in primarily outpatient specialties.

Methods

Study Group and Duty Shifts
This study was conducted at two quaternary academic
medical centers (585-bed and 306-bed) in a major metro-
politan area with a population of 1.57 million. The study was
ruled exempt from approval by the institutional review
board and adheres to the principles set forth by the Declara-
tion of Helsinki. Resident physicians surveyed were primari-
ly responsible for patient care on consult and call services.
The preintervention group comprised of 9 residents a year
surveyed in November of 2015, 2016, and 2017 prior to
implementation of a standardized EMR-based handoff pro-
cedure in August of 2018. The postintervention group com-
prised of 9 residents surveyed in November of 2018 andMay
of 2019 following implementation. Patients being handed off
included:

• Long-term inpatients requiring follow-up or interven-
tions across multiple duty shifts.

• New patients arriving during overnight duty shifts requir-
ing further care during daytime duty shifts.

• Outpatients requiring further care, whether in outpatient,
emergency, or inpatient settings.

• Patients passed from fellow and attending physicians to
the resident service, including expected patients that had
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not yet arrived in the clinic, the emergency department,
or the inpatient floors.

Handoff times occurred twice a day from Monday to
Friday, once at 7 a.m. and once at 4:30 p.m. Each weekday
duty shift was staffed by the same resident physician for a
given calendar month (the “consult resident”), while each
weeknight duty shift was staffed by a different resident each
night (the “call resident”). On Saturday and Sunday, handoffs
occurred at 4:30 p.m. each day; one call resident staffed
Friday 4:30 p.m. to Saturday 4:30 p.m., aswell as Sunday 4:30
p.m. to Monday 7 a.m. A different call resident staffed
Saturday 4:30 p.m. to Sunday 4:30 p.m. At the end of each
calendar month, an extra handoff occurred from one consult
resident to the next.

Handoff Procedures
Preintervention handoffs lacked standardization and were
highly variable. Handoffs could include information commu-
nicated by email, text page, EMR messaging, or face-to-face

discussion. There was no reliable, centralized EMR-based
master list of all patients being followed by the ophthalmol-
ogy service.

After implementation of the new handoff procedure in
August of 2018, the protocol detailed in►Fig. 1was followed.

Evaluation of Pre-/Postinterventional Resident
Perceptions of Handoff Procedures
An anonymous, standardized, annual questionnaire distrib-
uted by the Medical College of Wisconsin (Questionnaire 1)
was used to assess resident experience before and after the
implementation of a standardized handoff procedure. The
questionnaire comprised of five Yes/No items and a sixth
question was graded on frequency (1, never; 2, rarely; 3,
sometimes; 4, most of the time; 5, always):

Questionnaire 1

1. Does your program have a standardized handoff
procedure?

2. Handoff reports include all patients.

Fig. 1 Recommended standardized handoff protocol for ambulatory services. This figure presents the handoff protocol used as the intervention
in this study. It was implemented on our primarily ambulatory ophthalmology service in August of 2018.
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3. Handoff reports are updated daily.
4. Handoff reports include clinical information important to

medical decision making.
5. Handoff reports include psychosocial factors that may

become important.
6. How often is the standardized handoff process utilized?

Of note, residents were able to abstain from answering,
and therefore not every resident responded to every ques-
tion. Thus, N varied depending on both year and question.
This questionnaire was distributed annually in Novem-
ber 2015 to 2017 prior to intervention. The postintervention
questionnaire was distributed in November of 2018.

An additional questionnaire (Questionnaire 2) was distrib-
uted in May of 2019 to better characterize postintervention
resident perceptions of the handoff process. This questionnaire
consisted 11 questions graded on frequency (1, never; 2, rarely;
3, sometimes; 4, most of the time; 5, always). Generally,
responses of “Sometimes,” “Most of the time,” or “Always”
were considered favorable. OnQuestion8, responses of “Never”
or “Rarely” were considered favorable. Additionally, a twelfth
question was graded on time in minutes:

Questionnaire 2

1. EMR handoff includes all patients.
2. EMR handoff is updated daily.
3. EMR is utilized at each shift change.
4. EMR handoff includes clinical information important to

medical decision making.
5. EMR handoff contains an up-to-date “to do” list on each

patient.
6. EMRhandoff includes important psychosocial information.
7. I am confident that I have the information I need to take

care of patients handed off to me.
8. I need to contact the outgoing resident for more infor-

mation when using the EMR handoff system.
9. EMR handoff is easy to use.

10. EMR handoff improves my overall efficiency.
11. I am satisfiedwith the EMR standardized handoff system.
12. How much time do you need to complete the standard-

ized handoff for the incoming resident?

Once again, although all 9 residents completed the
questionnaire, residents were allowed to abstain from
answering. Therefore, N varied depending on question.
Questions 2, 3, 5, and 7 in Questionnaire 2 were written
to explicitly match questions 2, 3, 4, and 5 in Questionnaire
1. When comparing trends, answers ranging from 3 (Some-
times) to 5 (Always) in Questionnaire 2 were considered
equivalent to a “Yes” response in Questionnaire 1. However,
answers obtained from Questionnaire 2 were not used in
statistical analysis.

Statistical Analysis
For each Yes/No question inQuestionnaire 1, preintervention
responses from 2015, 2016, and 2017 and conglomerate data
from 2015 to 2017 were compared against postintervention
responses from 2018 using two-tailed Pearson’s chi-square
tests. In 2016, several questions had an N¼ 1. For these

questions, a Fisher’s exact test was used to assess statistical
significance.

Although responses from Questionnaire 2 were processed
into Yes/No responses (see above) for purposes of compari-
son against Questionnaire 1, no statistical analyses were
conducted on this data. Likewise, no statistical analyses
were conducted on nonbinary questions (i.e., those graded
on frequency or time required).

Results

Demographics
Standardized EMR-based handoff procedures detailed
in ►Fig. 1 were implemented in the ophthalmology service
in August 2018. Each year, 9 resident physicians primarily
responsible for all consult and call services at our quaterna-
ry-level medical centers were surveyed in November. Resi-
dents had the option of abstaining from answering any
question on the questionnaires. Some questions were not
presented if a preceding question was answered no. Resul-
tantly,N varied by question and by year. Preintervention data
was collected using Questionnaire 1 (see “Methods”) in
November of 2015, 2016, and 2017. In 2015 and 2016, all 9
residents answered at least one handoff-related question. In
2017, 7 residents answered at least one handoff-related
question. Postintervention data was collected using Ques-
tionnaire 1 in November 2018, 3 months after intervention,
and Questionnaire 2 in May 2019, 9 months after interven-
tion. In 2018, 6 residents answered at least one handoff-
related question. In 2019, 9 residents answered at least one
handoff-related question.

Resident Perceptions of the Handoff Process Pre- and
Postintervention
Questionnaire 1 responses pre- and postintervention are
summarized in ►Table 1 and graphed in ►Fig. 2 (data
from 2015 to 2018) and ►Fig. 3 (data from 2015 to 2019;
2019 data abstracted from Questionnaire 2, below).

Prior to implementation of the standardized EMR-based
handoff procedure, a minority of residents completing Ques-
tionnaire 1 in 2015, 2016, and 2017 reported using any type of
standardizedhandoffprocedureon theophthalmologyservice
(7 of 25 respondents, or 28% over 2015–2017). Of those who
did use a standardized handoff procedure, 82% (9 of 11
respondents) reported using the procedure frequently (de-
fined as an answer of “Sometimes,” “Most of the time,” or
“Always”), while 18% (2 of 11) reported using the procedure
infrequently (defined as “Rarely” or “Never”). However, these
residents also statedhandoffsdidnot includeall patients,were
not updated daily, did not include clinical information impor-
tant to medical decision making, and did not include psycho-
social factors that may become important in patient care.

Three months after implementation of the standardized
EMR-based handoff procedure, a majority of residents com-
pleting Questionnaire 1 in 2018 reported a standardized
handoff procedure (6 of 7 respondents, or 86% in 2018). This
represents a statistically significant increase as compared
with 2015 (p¼ 0.04), 2016 (p¼ 0.004), and conglomerate
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data from2015 to 2017 (p¼ 0.007). Of these residents, 83% (5
of 6) now reported using the procedure frequently, while 17%
(1 of 6) abstained from reporting frequencyof use. Amajority
of these residents also reported handoffs included all
patients (4 of 6, or 66%), a statistically significant increase
as compared with 2017 (p¼ 0.01) and conglomerate data
from 2015 to 2017 (p¼ 0.003). Half of these residents
additionally reported handoffs were now updated daily (3
of 6, or 50%), a statistically significant increase as compared
with 2017 (p¼ 0.04) and conglomerate data from 2015 to
2017 (p¼ 0.01). Finally, residents stated handoffs now in-
cluded clinical information important to medical decision
making (4 of 6, or 66%), a statistically significant increase as
compared with 2017 (p¼ 0.01) and conglomerate data from
2015 to 2017 (p¼ 0.003). In 2018, a minority (33%) of
residents reported handoffs included psychosocial factors
that may become important to patient care.

In 2019, residents completing Questionnaire 2 unani-
mously reported handoffs now included all patients. A larger
majority of residents as compared with 2018 now reported

handoffs were updated daily (6 of 7 or 86%) and included
clinical information important tomedical decisionmaking (6
of 7 or 86%). A majority of residents (5 of 7 or 71%) also
reported handoffs included psychosocial factors that may
become important to patient care. Because Questionnaire 2
consisted of frequency-based responses, answers of “Some-
times,” “Most of the time,” and “Always” were considered
equivalent to “Yes” for purposes of comparison to Question-
naire 1. Answers of “Rarely” and “Never” were considered
equivalent to “No.”

Characterization of Resident Perceptions of Handoffs
Postintervention
Questionnaire 2 responses postintervention are summarized
in ►Table 2 and graphed in ►Fig. 4. Nine months following
implementation of a standardized EMR-based handoff pro-
cedure, resident perceptions were further characterized
using a frequency-based questionnaire. Generally, responses
of “Sometimes” or better were considered favorable; on one
question assessing the frequency with which the outgoing

Fig. 2 Handoff procedure trends from 2015 to 2018. Data in this figure is derived fromQuestionnaire 1 and represent responses assessing overall handoff
procedural trends. Relevant questions are listed at the top of each graph. Preintervention data are depicted left of the gray line. �p< 0.05; ��p< 0.005.

Table 1 Pre- and postintervention comparison of handoff procedures

2015 2016 2017 2015–2017 2018 2019

1. Program has a standardized handover procedure 33% (9) 11% (9) 43% (9) 28% (25) 86% (7) N/A

2. Written reports include all patients 0% (3) 0% (1) 0% (7) 0% (11) 66% (6) 100% (7)

3. Written reports are updated daily 0% (3) 0% (1) 0% (7) 0% (11) 50% (6) 86% (7)

4. Written reports include clinical information
important to medical decision making

0% (3) 0% (1) 0% (7) 0% (11) 66% (6) 86% (7)

5. Written reports include psychosocial factors
that may become important

0% (3) 0% (1) 0% (7) 0% (11) 33% (6) 71% (7)

Note: Table includes data from Questionnaire 1 (2015–2018) and Questionnaire 2 (2019). Implementation of standardized handoff procedure occurred
between 2017 and 2018 (vertical line). Data from Questionnaire 2 was converted from frequency-based responses (see “Methods”), and is presented in
column 7 in italics. Questionnaire questions are listed in column 1; columns 2–7 present percentage of “Yes” responses (N in parentheses).
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resident needed to be contacted for more information,
responses of “Rarely” or “Never” were considered favorable.

Six questions addressed completeness and usefulness of
EMR handoff reports. All respondents reported EMR handoffs
included all patients either “Most of the time” or “Always.” Six
of 7 (86%) of residents reported EMR handoffs were updated
every day “Sometimes” or “Most of the time,” though 1 of 7 or
14% stated EMR handoffs were only “Rarely” updated daily.
EMR handoffs were reported to be used at each shift change
“Sometimes”or “Mostof the time”by6of 7 respondents (86%),
though 1 of 7 (14%) stated EMR handoffs were only “Rarely”
used at each shift change. Clinical information important to
medical decisionmaking was reported “Sometimes,” “Most of
the time,”or “Always”by6of 7 residents (28%), though1of 7or
14% reported this was only “Rarely” the case. All residents

reported EMR handoffs included updated action items “Most
of the time.” Most residents (5 of 7 or 71%) reported EMR
handoffs “Sometimes” contained important psychosocial in-
formation, while 2 of 7 or 28% reported EMR handoffs only
“Rarely” contained psychosocial details.

Five questions addressed efficiency and usability of EMR
handoff reports. Residents unanimously reported high confi-
dence in having information needed for patient care (6 of 7 or
86% “Mostof the time,”1of7or14% “Always”). Threeof7 (43%)
residents reported contacting the outgoing resident only
“Rarely”; 4 of 7 (71%) residents reported needing to contact
the outgoing residentmore frequently (“Sometimes,” “Most of
the time,”or “Always”).All residents reportedgoodease-of-use
“Most of the time” or “Always.” All residents also reported
improved efficiency “Sometimes,” “Most of the time,” or

Fig. 3 Handoff content and utility trends from 2015 to 2019. Data in this figure is derived from Questionnaire 1 and 2 and represent assessment
of content and utility of handoffs pre- and postintervention. Relevant questions are listed at the top of each graph. 2019 data was collected as
frequency-based responses in Questionnaire 2 and abstracted to Yes/No responses. Preintervention data are depicted left of the gray line. For
statistical purposes, only 2018 data was considered postinterventional. �p< 0.05; ��p< 0.005.
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“Always.” Likewise, all residents reported satisfactionwith the
standardized EMR-based handoff system “Sometimes,” “Most
of the time,” or “Always.”

We also assessed estimated amount of time needed by the
outgoing resident to complete handoffs. Seven residents
responded to this question. In some cases, responses were
given as a range (e.g., 2–5); in these cases, the midpoint of the
given range (e.g., 3.5) was used in calculating overall mean
time needed. Respondents reported requiring a mean of
6.5minutes and a median of 5minutes to complete the
EMR-basedhandoff report (standarddeviation¼ 4.9minutes).
The range of time required was 2 to 15minutes.

Discussion

Prior to implementation of standardized handoffs, amajority
of residents did not report usage of any standardized handoff
procedure. Those who did reported standardized handoffs
nonetheless unanimously reported incomplete, infrequently
updated handoff reports that did not include important
clinical and/or psychosocial information. Preintervention
handoffs did not use centralized, written handoff reports
or procedures conforming to hospitalist recommendations.5

Following implementation, residents reported increased
completeness and usefulness of EMR-based handoffs. Our
department noted a statistically significant increase in the
proportion of residents recognizing standardized handoff
procedures. We also saw a statistically significant increase in
the number of residents reporting daily updates to written
reports that include all patients and include clinical informa-
tion important to medical decision-making. A majority of
residents now report that standardizedhandoffs are occurring
at the end of most shifts. Residents also responded favorably

regarding the comprehensiveness, utility, and timeliness of
handoff reports in the EMR. Where a comparison could be
made, favorable responsesappeared to increasebetween3and
9 months postintervention, suggesting increased satisfaction
as residents gain familiarity with the procedure.

Residents also reported satisfactionwith the efficiency and
usability of postintervention handoffs. Respondents reported
excellent ease-of-use, increased efficiency, high confidence,
and overall satisfaction with the EMR-based standardized
handoff procedure. It is important to note the newly imple-
mented handoff procedure did not appear to add an undue
burden to consulting and on-call residents, with residents
reporting a mean/median of around 5 to 6minutes spent on
handoffs.

Limitations of this study primarily stem from the small
sample size. This is due in part to the small class size of most
ophthalmology residencies, with our program recruiting
only three residents a year. Residents are also permitted to
abstain fromanswering questions due to personal preference
or because they do not feel qualified to answer certain
questions. Consequently, our N is low in most cases. Further
conglomeration of datawould likely lead tomore statistically
significant results, and we look forward to monitoring the
responses from upcoming annual surveys.

Implementation of a standardized EMR-based handoff pro-
cedure resulted in a comprehensive improvement in quality,
efficacy, and efficiency of handoffs in our quaternary hospital-
based ophthalmology service.Webelieve these resultsmay be
generalizable to most if not all ophthalmology services that
require handoffs between different duty shifts, as well as to
other primarily ambulatory services that nonetheless treat
patients in a variety of care contexts. In this article, we present
our EMR handoff protocol as a prototype for other services

Table 2 Postintervention resident perceptions of handoff procedures

1–
Never

2–
Rarely

3–
Sometimes

4–Most
of the
time

5–Always

1. The EMR handoff includes all patients 0% 0% 0% 86% 14%

2. The EMR handoff is updated daily 0% 14% 57% 29% 0%

3. The EMR handoff is utilized at each shift change 0% 14% 29% 57% 0%

4. The EMR handoff includes clinical information important
to medical decision making

0% 14% 14% 43% 29%

5. The EMR handoff contains an up-to-date “to do” list on each patient 0% 0% 0% 100% 0%

6. The EMR handoff includes important psychosocial information 0% 29% 71% 0% 0%

7. I am confident that I have the information I need to take care
of patients handed off to me

0% 0% 0% 86% 14%

8. I need to contact the outgoing resident for more information
when using the EMR handoff system

0% 43% 14% 29% 14%

9. The EMR handoff is easy to use 0% 0% 0% 29% 71%

10. The EMR handoff improves my overall efficiency 0% 0% 57% 14% 29%

11. I am satisfied with the EMR handoff system 0% 0% 29% 29% 43%

Abbreviation: EMR, electronic medical record.
Note: Table includes data fromQuestionnaire 2 (2019, postintervention). Questionnaire questions are listed in column 1. Responses are presented as
percentage of total responding to listed frequencies. N¼ 7 for all responses.
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with similar characteristics and needs. We hope to elicit a
dialogue within ophthalmology and other outpatient-based
specialties regarding the necessity and utility of handoffs in
increasing the efficiency, efficacy, and quality of care for our
patients.
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Fig. 4 Resident perception of handoffs, 2019. Data in this figure is derived from Questionnaire 2 and represent resident assessment of utility, content,
efficiency, andusabilityofelectronicmedical record(EMR)-basedhandoffs.Relevantquestionsare listedat thetopofeachgraph.All dataarepostinterventional.
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