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Faculty dissatisfaction with diminishing levels of student engagement
in lifestyle medicine sessions prompted this exploratory project that
compared differences in students’ substantive engagement in medical
preclinical and clinical level lifestyle medicine sessions. The preclin-
ical and clinical level sessions had the same learning objectives and
learning tasks, properly aligned with that level of student learning, but
were offered in different learning formats, either traditional classroom
approaches or technology-enhanced approaches. At the preclinical
level, we transferred a nonmandatory, face-to-face session to a non-
mandatory, fully online session. At the clinical level, we introduced
two novel technology tools. We utilized Zoom technologies, which
afforded students the ability to access the session from anywhere, and
employed Hickey’s use of “promoting” student submissions as one
method for increasing student-student interaction during the synchro-
nous session. We used indicators of behavioral engagement of Henrie
et al. (Henrie CR, Halverson LR, Graham CR. Comput Educ 90:
36–53, 2015) as the framework for determining applicable engage-
ment behaviors, including attendance, assignment completion, inter-
actions (responding/feedback/endorsements), and the quality of (and
faculty satisfaction with) the face-to-face and/or online interactions.
We expected to observe higher levels of engagement behaviors in the
technology-enhanced approach and found that to be the case at both
the preclinical and clinical levels, in both mandatory/nonmandatory
and synchronous/asynchronous formats. However, it was the increase
in both the level and substance of the students’ interactions in the
technology-enhanced sessions that provided surprising results. A
review of the sessions with enhanced engagement highlight the role of
student autonomy, a construct with strongly established associations
to student motivation and engagement.

distributed learning; instructional technology; lifestyle medicine; stu-
dent engagement; synchronous/asynchronous

INTRODUCTION

The notable decrease in student engagement across the
educational spectrum (1) is also evident in medical education.
Recent literature highlights concern with decreased attendance
at instructional sessions in both medical school and continuing
medical education (6, 8, 12, 14, 18, 21, 35). Others have noted
(and we concur) that, even when learners attend sessions, they
are often inattentive, distracted, and/or superficially engaged,

regardless of the adopted active or passive instructional mo-
dalities (14, 34).

Explanations for decreased engagement and attendance vary
from the depersonalized nature of large-group lectures (30),
new technology (14), utilization of electronic resources for
self-directed learning (35), student apathy (8), issues of pro-
fessionalism (18), and generational and value differences (14).
Additionally, others have noted a decline in respect for author-
ity and institutions, perceptions of formal education as “bor-
ing,” and a “work avoidant” motivational style that fosters
“getting by” while doing as little as possible (5, 16).

We propose that there are now fundamental differences
between what engages students today, what engaged students
even as short as 5 yr ago (15), and certainly what engaged us
when we were students. It is from this perspective that we
compared differences in students’ “substantive engagement”
during lifestyle medicine sessions for preclinical and clinical
students at our medical school. The learning objectives and
tasks aligned with either the preclinical or clinical student
level. The sessions were offered using either traditional didac-
tic or technology-enhanced approaches.

While student engagement has been defined in a variety of
ways (5, 9), our interest focused on the description of behav-
ioral engagement by Frederick et al. (5). We used the indicators
of behavioral engagement of Henrie et al. (9) as the framework
for determining what constituted student engagement. Behav-
ioral indicators included attendance, assignment completion,
interactions, and the quality of the face-to-face and/or online
interactions. The technology enhancements we introduced in-
cluded transferring a session from an in-class, face-to-face,
synchronous session to a distributed (asynchronous, fully on
line) learning session and the introduction of the Zoom plat-
form to host a virtual, synchronous session.

The primary differences between the traditional and tech-
nology-enhanced sessions relate to the choice of time (when
to engage) and location (where to engage). By nature of our
curriculum, another primary difference between the preclin-
ical and the clinical sessions is the attendance policies, with
preclinical level sessions being nonmandatory and clinical
level sessions being mandatory. An additional difference
was response type, either group or individual, as the tools
available in the technology-enhanced sessions afforded a
wider range of possibilities for capturing and utilizing
individual student responses in real time. The following is a
brief description of previous work related to these session
characteristics.
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Choice of Time: Synchronous/Asynchronous

Traditional synchronous learning formats capitalize on si-
multaneous student and faculty interactions and require stu-
dents and faculty to be in the same place at the same time. In
contrast, asynchronous learning formats are not bound to a
particular time or place or to the need for simultaneous student-
student or student-faculty interaction. Students (and faculty)
are able to independently access the event or course at a time
and location of their choosing via the affordances of technol-
ogy (13). Even more robust, the increasing sophistication and
accessibility of virtual, synchronous conferencing techniques
represent one method for offering the convenience of online
learning without sacrificing opportunities for real-time engage-
ment with peers and faculty. In a study that included both
undergraduate and graduate courses utilizing a synchronous,
virtual method as some part of the course, a high number of
student comments praised the convenience of the method since
it afforded the students the ability to remain at home for class,
save on travel expenses, and participate in class when ill or
while still caring for their children. Students also noted an
increase in student-student and student-instructor interactions
in this format (19). Within medical education, synchronous,
virtual learning has been used in one-on-one interactions to
teach clinical skills. A small sample of first-year students in
Malaysia was paired with fourth-year medical students in the
United Kingdom to learn clinical skills. Reported findings
included positive learning outcomes, as well as student satis-
faction and increased confidence with clinical exam skills (22).
We could not locate any reports of the use of virtual, synchro-
nous learning to accommodate large groups of students simul-
taneously in medical school settings. However, this format has
been used in nursing education, with reports of an 89% vol-
unteer attendance rate, a 33% higher exam passing rate for
students who engaged in the virtual classroom versus students
who took the course on campus, as well as positive comments
from students about good access to the instructor, enhanced
interactions with students, and, since their peers are able to
view them, the need to be more thorough in postings (23).

Choice of Location: Distributed Learning

Whereas there is continued skepticism regarding the efficacy
of distance education, online learning has increased signifi-
cantly over the last 2 decades. According to a 2016 report, 32%
of students have taken at least one distance course (31), and a
U.S. Department of Education meta-analysis comparing learn-
ing outcomes for online learning versus face-to-face instruction
reported that learning outcomes for online learners were equal
to or greater than those for students in face-to-face instruction,
that online learning formats were equally effective for under-
graduate and graduate students across a wide range of aca-
demic and professional studies, and the effectiveness was not
significantly influenced by variations in online learning prac-
tices (19a). Students taking online courses in college report
higher levels of engagement than their on-campus peers for all
engagement variables measured (28). Other reports suggest
that students in online learning environments spend more time
preparing for the course, and that the writing involved in online
learning requires more reflection (7, 29) “a more thoughtful
process of communication” (26, see p. 213).

Online learning is relatively new to medical education, so
there is less investigative focus on learning outcomes or en-
gagement in this format. However, Pickering and Swinnerton
(25) were able to identify evidence of emotional, cognitive, and
behavioral engagement in first-year medical students’ per-
ceived interactions with the online portions of their compul-
sory, blended learning anatomy course. Sheringham and col-
league’s (32) report highlighted students’ discomfort with
having to engage with other students in the discussion forum
and attributed the discomfort to the need to write, not only
more, but also more carefully. Even students who did not post
in their course reported the discussion forum as useful, sug-
gesting a “lurker” approach to the course format.

It appears that the growth of online learning is here to stay.
But the potential for student isolation and diminished levels of
faculty-to-student and/or student-to-student interaction is a
concern with this medium (4). One proposed goal is to find
teaching methods that honor the convenience and benefits of
online learning without sacrificing the social interactions avail-
able in synchronous face-to-face formats (19).

Response Type: Individual versus Group Responding

In our work, we observe that engagement in face-to-face
sessions is typically limited to the same few students. Since we
consider participation in class activities a positive work habit
(33), this observed phenomenon is a concern. One method for
addressing both social isolation and increasing student engage-
ment is to create assignments and tasks that require students to
interact with both content and each other in relationship to the
content (4). While we typically did not require all students to
submit responses to questions or tasks, in some cases we
directed students to submit their responses on a classroom
projected chat board, viewable by all students during the
sessions. Student’s submissions are identifiable, versus anon-
ymous, and visible to all students in attendance. We also
incorporated a “promotion” component, as described by Daniel
Hickey (10), into some of our sessions. In the promotion
process, students review the task or assignment submissions of
their peers and select one as “exemplary.” In our case, we
directed students to use the “like” feature in our learning
management system to promote one peer’s submission that
represented the best response to the task prompt.

Choice of Time and Location Session Type: Mandatory
versus Nonmandatory

Faculty assumptions about the associations between atten-
dance and academic performance likely derived from our own
commitment to studiously attend class. Historically, these
assumptions were warranted, given studies linking college
classroom attendance to academic performance in higher edu-
cation (2), with similar trends noted in medical education (17,
20). However, as early as 1986, Hyde and Flournoy (11)
warned against mandatory attendance, noting some of the top
performers in their investigation were low attenders. More
recently, Kauffman and colleagues (15) reported no association
between nonmandatory classroom attendance and exam per-
formance, also noting that some high performers were low
attenders. Similarly, with the exception of one course,
Ikonne et al. (12) reported no association between classroom
attendance and course grade. Previous studies relating at-
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tendance and academic performance may not reflect the
impact of the nearly immediate access to content through
both formal curriculum, now made available outside of
class, and commercially available study resources. These
resources place faculty in competition for students’ atten-
tion, as students seek the most effective, efficient route to
meeting their learning goals (15, 35).

Poor attendance can affect not just students, but faculty.
ZaZulia and Goldhoff (35) reported that 75% of faculty some-
what agreed or strongly agreed that poor attendance decreases
faculty enthusiasm for teaching. This represents at least one
motivational force for this exploratory investigation: our own
dissatisfaction with both students’ level and quality of engage-
ment in lifestyle medicine sessions. This project derived from
our interest in exploring how sessions utilizing different tech-
nologies impacted not only objective measures of student
engagement behaviors, but also our own subjective satisfaction
with the observed level of student engagement. We hypothe-
sized that we would observe more student engagement behav-
iors in the technology-enhanced formats. In the preclinical
sessions, our aim was to determine how asynchronous access
to content influenced students’ engagement behaviors in a
nonmandatory educational session. In the clinical sessions, our
aim was to determine how students’ synchronous, virtual
access to a mandatory session, supported by the ability to
submit responses in real time and viewable by all session
attendees, would impact student engagement behaviors.

Context

Our medical school has a 4-yr (2 preclinical, 2 clinical)
curriculum. While faculty still utilize lecture formats, they also
use other approaches, such as small-group sessions and online,
asynchronous learning modules. The small-group learning ses-
sions require students to collaborate with peers to complete
assigned tasks. There are also required opportunities for stu-
dents to interact with faculty and peers in both the large- and
small-group settings.

All mandatory sessions are video-recorded. Students can
access the recorded sessions at their convenience. Attendance
to nonmandatory sessions varies by class and time of year but
can be as low as 20%. In the mandatory didactic sessions,
while students may “attend,” their participation in the session
and the substance of their contributions and dialogue are less
than desired. In the preclinical curriculum, all teaching takes
place at the Health Sciences campus, and commute length is
determined by where students elect to live during medical
school. In the clinical curriculum, students are assigned to
preceptors at both local (�50 miles) and distant (�50 miles
where students are provided with accommodations) locations.
We utilize videoconferencing to provide equitable didactic
experiences across sites. Videoconferencing affords students
the ability to participate synchronously in didactic sessions,
regardless of their location.

In the second preclinical year, some didactic sessions are
mandatory. All lectures are presented in a lecture hall with a
seating capacity of 170. Large lecture halls can inhibit engage-
ment, especially in nonmandatory sessions, when fewer stu-
dents attend and, based on where they elect to sit, can be
scattered across the hall.

Didactic sessions in the first clinical year are mandatory.
Students placed at local clinical sites attend these sessions
at the Health Sciences campus. The sessions are held in a
U-shaped stadium, classroom-style hall, with a seating capacity
of 62. The U-shape conveys a less formal setting and is more
conducive to engagement than a large lecture hall. Students
placed at distant clinical sites have live access to the mandatory
sessions via videoconferencing.

We use Canvas as our learning management system. We use
either Cisco (allowing only a small numbers of users to
participate, but not requiring internet connection) or Zoom
(allowing multiple users to participate simultaneously, but
requiring internet connection) for videoconferencing. This
work was determined to be nonhuman subjects research by the
university’s institutional review board.

METHODS

Sessions

We designed and deployed four (2 preclinical, 2 clinical) lifestyle
medicine sessions to explore the impact on, as well as our own
subjective satisfaction with, students’ levels of substantive engage-
ment. The preclinical lifestyle medicine sessions were part of the
cardiopulmonary module. The clinical lifestyle medicine sessions
were delivered in the internal/family medicine clerkship. A descrip-
tion of each session is provided below.

Preclinical: nonmandatory sessions. We deployed a preclinical
traditional type (PCTT) and a preclinical technology-enhanced type
(PCTE) session to second-year medical students in two subsequent
academic years, as nonmandatory sessions with the same learning
objectives. PCTT was a face-to-face session, where groups of six
students were tasked with solving a clinical scenario (24) on paper.
Each group submitted its response to the course discussion board.
Each response was projected on a large screen, visible to all students,
when groups presented their submission. Students in attendance were
invited to provide feedback to the submissions from other groups, and
the faculty member provided “real-time” feedback.

The PCTE session was offered in a fully online format. Students
individually solved the same clinical scenario (as in the PCTT ses-
sion) and submitted their case response to the course discussion board.
Students were invited to review at least one of their peer’s submis-
sions and use the discussion board “reply” feature to provide feed-
back. The faculty member provided virtual feedback after the discus-
sion was closed.

Clinical: mandatory sessions. We deployed both a mandatory
clinical traditional type (CTT) and a clinical technology-enhanced
type (CTE) session with different students in the same clinical year.
The focus of each session was lifestyle medicine. Each session had the
same learning objectives. The learning task was to solve four paper
clinical cases. In CTT, local students were required to attend the
session in the campus classroom and off-site students were required to
attend the session simultaneously at the off-site conference room
using Cisco. Students were placed in four groups of six to seven
students; each group solved one of the four cases. Their submissions
were posted on the course discussion board and projected on the large
conference screen. Faculty provided discussion prompts and “real-
time” feedback.

CTE utilized Zoom technology, which allowed all students to either
attend the session face to face or access it in real-time from any
location. Students were randomly assigned to solve one of four cases
(the same cases as in CTT) and to individually submit their response
to the applicable case on the course discussion board. Students were
then asked to review the submissions of their peers, assigned to the
same case, and to use the discussion board’s “thumbs-up” feature to
“promote” the response that represented the “best” response to the
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case. Students’ submissions were projected on the large screen,
viewable to both in-class and virtual attendees. Faculty facilitated
class discussion by focusing on the student responses that received the
most endorsements for each case, providing feedback about the case
as needed. During both CTT and CTE sessions, all students were
invited, although not required, to provide feedback to other student’s
submissions.

Data: Behavioral Indicators

Attendance. In the PCTT, CTT, and CTE sessions, attendance was
determined by counting the number of students present at the face-
to-face or, when applicable, virtual session. In PCTE, assignment
completion was calculated as attendance, since the student had to
access enough of the online course to successfully complete the
assignment.

Assignment completion. In sessions PCTT and CTT, each group’s
response was counted as assignment completion. In sessions PCTE
and CTE, assignment completion was calculated by the number of
posted discussion board responses to the case. Once students submit-
ted the assignment, there was no limitation to the number of subse-
quent posts a student could make.

Feedback/interactions. In sessions PCTT and CTT, the number of
student-student and/or student-faculty interactions was captured via
review of the video-recorded session. In session PCTE, the number of
student-student interactions was calculated by counting the number of
replies that students posted to another student’s submission. In session
CTE, the number of student-student interactions was calculated by
counting both the number of promotions students made to other
students’ posts, as well as the number of replies that students posted
to another student’s submission, or, through review of the videoed
session, the number of real-time student-student or faculty-student
interactions.

Quality or substantive responses. In session PCTT, faculty deter-
mined the quality of interactions by reviewing the video recording of
the interaction. In session PCTE, the quality of the interactions was
assessed by reviewing the nature of the student’s narrative responses
to other students’ posts. In sessions CTT and CTE, faculty determined
the quality of interactions by reviewing the video recording of the
interactions, as well as the comments or feedback students provided in
a narrative reply to another student’s post. Interactions were consid-
ered binary, either superficial or substantive, based on the length,
detail, and specificity of the interaction. Example of superficial inter-
actions would be “great job,” or “good job.”

Examples of substantive interactions would be the following:

I think this is a great idea both in terms of saving time and
money for the patient. I believe it would be difficult for
someone to go from eating fast food all the time to prepping
meals, even if it does save time. Questions to consider: Do they
have resources to cook? Do they know how? As for the
exercise plan, I think it’s a wonderful recommendation that
focuses on moderate to high intensity exercise in a supportive
environment which would benefit this patient immensely.

I enjoyed reading your plan and appreciate the outside of
the box thinking, especially as it relates to including some

types of fasting regimen or reduced time window eating and
weight lifting as a primary means of exercise. For years
“eating frequent, small meals to increase your metabolism”,
has been preached as a gospel for weight loss, when in
reality this approach has potential negative consequences
and scant scientific support. In fact, in diabetic patients, this
advice may actually lead to worse blood sugar control, even
when total caloric intake is held constant (as described in a
Diabetologia article https://www.ncbi.nlm.nih.gov/pubmed/
?term�pmc4079942).

Faculty subjective satisfaction with student engagement. For all
sessions, faculty satisfaction with the level and substance of the
interactions was captured via faculty reflection and discussion after
the sessions. Faculty considered levels of subjective satisfaction as
binary, either low (faculty and/or student prompts resulted in minimal
levels of student engagement with little to no subsequent discussion)
or high [faculty and/or student prompts triggered meaningful faculty-
student(s) or student-student interaction].

RESULTS

Preclinical

See Table 1.
Attendance and assignment completion. For PCTT, atten-

dance was low and similar to other nonmandatory sessions.
Three groups formed, and each group submitted the assign-
ment. Since PCTE was an asynchronous, fully online session,
attendance was not considered as a behavioral indicator. Still,
four times more students (67.5%) submitted the assignment for
this session than did the students in PCTT. It is also possible
that more students accessed the session but just did not submit
the assignment, as it was not required.

Response/feedback, quality of, and faculty satisfaction with,
the interactions. In PCTT, there were three faculty-prompted
interactions related to the group assignment submissions. Stu-
dents did not ask questions about other student group’s sub-
missions. The interactions were superficial in nature, and
faculty satisfaction with the engagement level and substance of
the interactions was low. In PCTE, 59% of the students posted
responses to other student’s assignment submissions. Faculty
satisfaction with the level and substance of student engagement
was high.

Clinical

See Table 2.
Attendance and assignment completion. Since these sessions

were mandatory, 100% student attendance was as expected. In
the CTT session, 19 attended at the campus site, and 8 attended
the session via video-conferencing at distance site locations.
Each student group submitted a response to its assigned case.
In the CTE session, 4 students attended the session at the

Table 1. Nonmandatory preclinical lifestyle medicine sessions

Behavioral Engagement Indicator PCTT PCTE

n 120 120
Attendance 15% At least 67%
Assignments completed All groups in attendance (total groups � 3) 81 (67%)
Response/feedback 3 prompted interactions during class 71 (59%) students voluntarily posted responses
Quality of student discourse online or face to face Superficial Substantive and constructive
Faculty satisfaction Low High

n, No. of students. PCTE, preclinical technology-enhanced type; PCTT, preclinical traditional type.
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campus site, and 23 students accessed the session virtually
from home or other preferred location.

Response/feedback, quality of, and faculty satisfaction with,
the interactions. For CTT, there were eight interactions about
the group responses. Faculty prompted most of these interac-
tions. The interactions were superficial in nature, and faculty
satisfaction with the engagement level and substance of the
interactions was low. In CTE, all of the students promoted one
of their peer’s responses to their assigned case, and a majority
subsequently posted feedback or comments to the submission
they promoted. The students’ interactions, both in class dis-
cussion and on the virtual discussion board, were substantive,
and faculty satisfaction with the level of student engagement
was high.

DISCUSSION

This report describes our observations of the impact on
preclinical and clinical student engagement behaviors in tech-
nology-enhanced lifestyle medicine sessions. Given the previ-
ous research related to online learning, we expected to observe
higher levels of engagement behaviors in the formats that
utilized technology, either for asynchronous, fully online or for
virtual synchronous learning. We were surprised, however, at
the high number of preclinical students (PCTE) who accessed
and completed the assignment in the nonmandatory, asynchro-
nous, fully online learning module. We were equally and
pleasantly surprised to see both the number and quality of the
online peer interactions in this format. We recognize that, in
the clinical, mandatory, virtual synchronous session (PCTE),
the requirement to complete the assigned tasks and to review
and promote one peers’ submission would predict high levels
of engagement. However, a majority of students also volun-
tarily posted replies and feedback to their peer’s submission,
which was not a requirement of the session. We also recognize
that both of these sessions required an individual versus group
response to the assigned task, so we would expect to see higher
levels of assignment completion in the former. It is the differ-
ences in the subsequent voluntary interactions between stu-
dents in the asynchronous-fully online (PCTE) and virtual
synchronous (CTE) formats that represented a surprising (and
satisfying) observation.

A review of the various session formats highlights a previ-
ously established theme related to autonomy and student mo-
tivation and engagement (27). The PCTE session was not
mandatory. Students could choose whether or not to access the
online course, to submit a response to the course assignment, to

only read, or to read and subsequently comment on the posts
from their peers. The CTE session, although mandatory, al-
lowed students the choice of attending sessions in the class-
room or via access to the live session from a preferred location.
The majority of students accessed this session from their
homes. A review of session evaluation comments highlights
the benefits of learning in a familiar, comfortable space, saving
time by not traveling to the face-to-face site, and increased
interest and ability to focus on learning, since students access-
ing from their personal computer were not distracted by peers
in the face-to-face session.

We willingly take ownership of the limitations of this
project. We recognize that we offered each session to different
preclinical and clinical students, and that engagement levels in
these different student populations may have been different at
baseline. However, our observations of these (and other) class
sessions, as well as the current literature related to medical
student engagement behaviors in general, suggest that vari-
ances in engagement behaviors are likely insignificant for this
generation of medical students across class sessions, topics,
and medical schools. Furthermore, while we endorse large-
sample, experimental studies in education as the gold standard
in establishing educational best practices, these studies are also
costly, cumbersome, time-consuming, and impractical when
faculty have to make immediate decisions about how to ad-
dress student engagement in classes taking place now. Since
we predicted relatively low, if any, risk of harm with these
interventions, they seemed reasonable and safe to implement.

The gap between faculty expectations for engagement and
what actually engages students is widening. This gap impacts
faculty satisfaction, and we contend that, given the recently
published Association of American Medical Colleges brief
noting the high percentage of U.S. medical school faculty
reporting burnout (3), this is no small consideration. Driven by
our own dissatisfaction, we elected to introduce low-risk
course formats that utilized technologies like chat, discussion
boards, and icons, such as the “thumbs-up” feature, and cor-
rectly predicted these would have a positive impact on stu-
dents’ engagement behaviors. We optimized the value of when
and where students accessed a session to explore how these
variables would impact student engagement behaviors and
were happy to see an increase in both the level and quality of
the student interactions. It is our hope that this report will
encourage and inform faculty who are navigating this ever-
widening gap between faculty expectations and students’ ac-
tual demonstrations of engagement in medical education. We

Table 2. Mandatory clinical lifestyle medicine sessions

Behavioral Engagement Indicator CTT CTE

n 27 27
Attendance 100% 100%
Assignments completed All groups in attendance

(total groups � 4)
100% of students completed the assignment

Response/feedback 8 interactions 100% of students promoted one of their peer’s responses; 18
students (66%) provided verbal feedback to the response
they promoted

Quality of student discourse online
or face to face

Superficial Substantive and constructive

Faculty satisfaction Low High

n, No. of students. CTE, clinical technology-enhanced type; CTT, clinical traditional type.
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agree with Millis and colleagues who note that “having opened
the door to technology, it is a forgone conclusion that it will not
be shut,” and that perhaps “our goal must be to reach a balance
that best meets student needs” (20, see p. 142), although we
might add, that meets faculty needs as well.
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