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ABSTRACT

Objective: Cognitive stress during shift work contributes to burnout in emergency department (ED) workers. We
hypothesize that if physicians and nurses interact with a therapy dog for 5 minutes while on ED shift, both their
perceived and their manifested stress levels will decrease.

Methods: In this single-center, prospective, randomized controlled clinical trial (NCT03628820), we tested the
effectiveness of therapy dogs versus coloring a mandala and versus no intervention (control) on provider stress.
Consenting emergency medicine physicians and nurses provided three self-reported assessments of stress and
saliva samples at the start (T1), at the middle (T2), and near the end (T3) of shift. Thirty minutes prior to T2,
participants were randomized to either interacting with a therapy dog or coloring for 5 minutes; controls had
neither. Stress was assessed on visual analog scale (VAS, 0–100 mm) and with salivary cortisol (Salimetrics) and
the modified Perceived Stress Scale (mPSS-10). To assess potential change in participant behavior, patients of
providers in either group were asked to complete an internally derived survey of empathic behaviors displayed by
providers at T1 and T3.

Results: We enrolled 122 providers (n = 39 control, n = 40 coloring, n = 43 dog); 48% were residents, and 60%
enrolled on an evening shift. At T1, mean (�SD) VAS score was not different between groups (18.2 [�17.8] mm).
At T3, VAS tended to increase with coloring (24.5 mm), remain unchanged in controls (20 mm), and decreased
slightly with dogs (13.6 mm, p = 0.018 vs. coloring, Tukey’s post hoc). Salivary cortisol levels were consistently
highest at the beginning of each providers’ shift and were significantly decreased versus control in both the dog
and the coloring groups (p < 0.05, Tukeyʼs). We observed no difference between groups for the mPSS-10 nor in
patient reported survey of empathic behaviors.

Conclusion: This randomized controlled clinical trial demonstrates preliminary evidence that a 5-minute therapy
dog interaction while on shift can reduce provider stress in ED physicians and nurses.

Physician and nurse burnout is common in emer-
gency medicine and appears to be more frequent

than other specialties.1–3 Approximately 55% to 70%
of emergency physicians, nurses, and residents in

training are at risk of quitting their profession because
of high levels of burnout, the rate of burnout among
other specialties is 45% to 55%.3–5 Burnout has been
associated with loss of empathy and compassion
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toward patients, loss of coping ability, reduced career
longevity, and lower physician satisfaction with
career.6,7 Causative factors directly related to the work
stated by providers are psychological demands on
shift, poor job control, long shifts, night shifts, lack of
autonomy, and criticisms on shift.3,4 Improving the
well-being of providers may increase quality of patient
care, inasmuch as happy providers generally evoke
higher patient satisfaction8. This work therefore seeks
to reduce provider stress while on shift in the emer-
gency department (ED).
In this clinical experiment, we test the effectiveness

of therapy dogs versus a coloring exercise versus no
intervention on provider stress. The rationale for ther-
apy dogs is supported by prior literature that demon-
strates that human perception of stress and pain can
be reduced with exposure to animals in multiple set-
tings, including health care workplaces.9–15 The ratio-
nale for coloring of mandalas centers on the potential
for the exercise to cause a mental distraction from
work concerns, potentially overriding cognitive stress
responses (i.e., “mindfulness”).16,17

The main study hypothesis is that emergency health
care workers on shift who interact for 5 minutes with
a therapy dog and handler will have lower perceived
and manifested stress response compared with use of
a time out that includes voluntary use of a coloring
mandalas. The work will also address two exploratory
hypotheses: The first is that salivary cortisol will corre-
late significantly with perceived stress and will increase
from beginning to end of shift and that exposure to a
therapy dog will blunt this increase.13,18–22 The sec-
ond exploratory hypothesis states that participants who
interact with a therapy dog will display more empathic
behaviors.

METHODS

Overview
This was a single-center, prospective controlled trial
that approved by the Indiana University School of
Medicine Institutional Review Board. The trial was
registered (NCT03628820). All study procedures were
performed in the ED at the Lois and Sydney Eskenazi
Hospital, a safety net hospital with an ED volume of
105,000 visits in 2018. This hospital has an existing
animal therapy department, managed by a coauthor
(MF). All human and animal participants were unpaid
volunteers, and this study was not funded by an exter-
nal source. All dogs and handlers were therapy

certified as a team through one of the following orga-
nizations: Alliance of Therapy Dogs, Therapy Dogs
International, Pet Partners, Paws and Think, or Love
on a Leash. All dogs and handlers are registered and
badge-identifiable volunteers at the hospital.

Theoretical Construct
The primary theoretical construct that informed the
study design and motivated our use of dogs to reduce
stress in emergency care arises from the biophilia
hypothesis, which states that humans have an innate
desire to focus on nature.23 Surgical patients who
could view a garden had a shorter length of stay in
the hospital and required fewer analgesics than those
who had a view of a brick wall.24 People interacting
with a dog have a larger drop in blood pressure in
children compared to interacting with a person or
even just resting.25 Conscious neurosurgical patients
observed dozens of photographs of animals, famous
people, or recognizable places while their amygdala
was being monitored for activity. The amygdala’s pri-
mary role is in the processing of memory and emo-
tional reactions. Photographs of animals triggered
greater activation of the amygdala than views of
famous people, landmarks, or common objects, indi-
cating a category-specific recognition that animals are
important to people.26 The use of dogs also harnesses
cognitive distraction—a common psychological strategy
to reduce focus on stress.27 Moreover, the dog is a
special contact with nature that not only is an immedi-
ate contact with nature but fosters the health benefits
associated with social support, including lower anxi-
ety.28,29 Because the primary objective in the present
work is the short-term alleviation of stress in persons
without diagnosed anxiety trait, we submit that our
use of dogs represented the interface of “dog-assisted
support” (DAS) rather than “dog-assisted therapy,” as
previously differentiated.14 Accordingly, from a study
design standpoint, the biophilia hypothesis, and the
social support theory both suggest the need to isolate
the study subjects with the dog in a separate room,
away from the work space.

Emergency Care Participants and Trial
Design
Study subjects were emergency care providers, includ-
ing nurses, residents, and physicians on duty in the
ED of Eskenazi hospital. The only exclusion criteria
were provider statement of dislike, allergy, fear or
other reason to not interact with a therapy dog, and
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prior enrollment. Enrollment occurred 7 days per
week on shifts between 7 AM and 2 AM and was timed
according to when therapy dogs were reliably available
from May 28, 2018, until August 8, 2019. All partici-
pants provided verbal informed consent and were ran-
domized by preprinted random sequence to receive
either exposure to a therapy dog or to coloring a man-
dala. The control group that received no intervention
was enrolled in a convenience sample that was per-
formed after completion of randomization of 80 sub-
jects between therapy dog and coloring groups. The
reason for not triple randomizing was the desire to
avoid the nocebo effect in the control group (disap-
pointment in getting randomized to usual work pro-
cess).30 To enroll unique providers, and reduce the
chance of volunteer handlers showing up only to have
a potential study participant decline, study associates
gained access to schedules and precontacted potential
participants to ensure their interest and willingness to
participate.

Interventions
Providers in both the therapy dog and the coloring
groups were asked to leave their shift approximately
midway and were escorted by study personnel to a
designated room with two doors. In the case of the
therapy dog, study personnel coordinated to surrepti-
tiously position the handler and dog in the room with-
out interaction with any staff in the ED (hence the
need for two doors in the room). Dogs remained on a
5-foot-long leash held by the handler during the entire
encounter. Providers were freely able to touch or pet
the dog if they wished. In the case of the coloring
group, the study associate notified the provider that he
or she was assigned to the coloring group and

presented the provider with three mandalas to choose
to color (Figure 1) and a complete palette of coloring
pencils. The room was physically separate from the
clinical care area and contained no electronic devices,
telephone, window, or overhead speaker. Providers
were asked to stay in the room with either the dog or
the coloring exercise for 5 minutes. The study associ-
ate left the room during this time.

Measurements
The primary measurements obtained to assess provi-
der cognitive stress were emergency physician reported
stress on a 0- to 100-mm linear, visual analog scale
(VAS) with vertical lines at the 0- and 100-mm ends,
guidance that 0 mm = no anxiety, 20 mm = slight
fear and worry, 40 mm = mild fear and worry,
60 mm = moderate worry with physical agitation,
80 mm = strong agitation with inability to sit still,
and 100 mm = out of control behavior with self-
harm. Providers also completed the 10-item Perceived
Stress Scale (PSS-10;score range 0-40), with each ques-
tion modified to reflect the “past several hours” rather
than months.31 Hereafter, we refer to this scale as the
“mPSS-10” (modified Perceived Stress Scale; see Data
Supplement S1, available as supporting information in
the online version of this paper, which is available at
http://onlinelibrary.wiley.com/doi/10.1111/acem.
13939/full). Physiological effects of stress were mea-
sured with salivary free cortisol measured from
100 µL of saliva using a commercial kit (Salimetrics 1-
3002 [5PK 1-3002-5]).22 Additionally, we measured
provider-reported stress using the FACES scale (see
Data Supplement S1).32 These four measurements
were made at the beginning of the shift (T1), 30 to
40 minutes after intervention (T2), and near the end

Figure 1. Mandala options for coloring.
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of shift (T3). In the therapy dog group, we measured
the time of exposure and we asked handlers to evalu-
ate physician interaction with the dog and handler by
asking four questions: 1) Did the subject touch the
dog? (Yes or No); 2) Did the subject talk to you? (Yes
or No); 3) To what extent would you grade the inter-
action with the dog? (Likert 1-5); and 4) To what
extent would you grade the interaction with you? (Lik-
ert 1-5). We maintained a log of the identity of each
dog used for each interaction to compare their perfor-
mance in the coprimary outcomes. Patient participants
completed a survey, designed with patient input, com-
prising 11 questions (Likert scale, 0-5; maximum score
55; see Data Supplement S1 for questions) assessing
specific behaviors associated with patient perception of
emergency physician empathy.33

Sample Size Computation and Data Analysis
The coprimary outcomes were the patient reported
stress from the VAS and mPSS-10 and the salivary
cortisol concentration. The secondary outcome was
the comparison of the patient reported score on 10
empathic behaviors. We assumed that therapy dogs
would produce one-third of the effect in providers as
they provided in anxious patients;34 therefore, the
sample size of n = 39 per group was predicated on an
effect size of a 10-mm difference between intervention
groups for the VAS at T3, expecting a standard devia-
tion of 20 mm with a = 0.05 and b = 0.20. All data
from patients, providers, and the medical record were

recorded in the REDCap data archiving system.35

Data from the scales were analyzed for normality using
multiple tests (Shapiro-Wilk or D’Agostino and Pear-
son) and the F-test on variances prior to application of
parametric testing. Data were analyzed at each time
point using one-way analysis of variance (ANOVA)
with post hoc analysis using Tukey’s multiple-compar-
isons test. Within-group changes between times were
compared with the paired t-test and chances from T1
to T3 were compared between groups with the
time 9 group p-value from the mixed-effects repeated
measures (RM) ANOVA. Data were plotted using
GraphPad Prism version 8.3 for Windows. Statistical
analyses were performed using SPSS, version 26.0.

RESULTS

Study associates approached 127 providers and obtained
consent on all 127, but while on shift, five voluntarily
withdrew from participation with all five citing that they
were too busy on shift to participate. No provider refused
consent because of issues with dogs. Thus, we enrolled
122 providers with complete data, with characteristics
described in Table 1 (39 controls, 43 in the dog group,
and 40 coloring). The largest proportion (48%) enrolled
were residents, and 60% of all participants were enrolled
on an evening shift, starting between 3 and 5 PM. Days of
week for enrollment were relatively evenly distributed
with the fewest on Fridays (n = 12, 10%), and the most
on Tuesdays (n = 26, 21%).

Table 1
Work Roles, Demographic Data, and Shift Times of Participants

Group Role (n) Gender (n) Race (n) Age, Mean (±SD) Shift Time (n)

Control (n = 39) Nurse 8 Male 19 Caucasian 33 33 (±7.2) Morning 21

African American 1

Resident 17 Female 18 Asian 2 Evening 18

Multiple Races 1 Weekday 26

Attending 14 Other 0 Other 1 Weekend 13

Dog (n = 43) Nurse 9 Male 20 Caucasian 35 31 (±7.1) Morning 11

African American 0

Resident 24 Female 20 Asian 3 Evening 32

Multiple Races 3 Weekday 30

Attending 9 Other 0 Other 2 Weekend 13

Coloring (n = 40) Nurse 19 Male 14 Caucasian 37 32 (±7.3) Morning 12

African American 1

Resident 16 Female 20 Asian 1 Evening 28

Multiple Races 0 Weekday 25

Attending 5 Other 0 Other 2 Weekend 15
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Interaction Data
In the coloring group, 15 subjects chose option 1, 10
chose option 2, and 14 chose option 3, and all 40
spent at least 5 minutes coloring, with the median
being 5 minutes 26 seconds, (range = 5:00–6:20). In
the dog group, two providers spent less than 5 min-
utes (median = 5 minutes 49 seconds [range = 2:30–
6:11]) and handlers noted that the provider touched
the dog and spoke with the handler in all cases
(100%). Regarding the Likert scale question 3, han-
dlers rated the degree of interaction with the dog as 5
(highly engaged) in n = 29, 4 (engaged) in n = 9, and
3 (moderate) in n = 2 (data missing for n = 2); for
question 4, handlers rated their interaction as a 5
(highly engaged, talking the entire time) in n = 26, 4
(engaged, talking >3 minutes) in n = 12, and 3 (talk-
ing >1 minute) for n = 1 (data missing for n = 2).

Provider-reported Stress
At the beginning of shift, providers in all three treat-
ment groups had an identical mean (�SD) VAS score

of 18.2 (�17.8) mm. Figure 2 (top row) shows that
VAS score in providers who performed the coloring
exercise tended to increase (p = 0.12, paired t-test),
whereas with exposure to therapy dogs, the reported
VAS tended to decline such that T3 mean for the
therapy dog group was significantly lower by the
ANOVA (p = 0.015) with Tukey’s pairwise compar-
ison of means showing p = 0.018 for coloring versus
dog and p = 0.08 for dog versus control (p = 0.03
for time 9 group from RM ANOVA). However, the
bottom row of plots in Figure 2 show that the mPSS-
10 increased significantly in only one instance: from
T1 to T3 in controls (p = 0.045, paired t-test). When
stratified by provider status (resident, faculty, or nurse),
we found that residents had slightly higher reported
stress at T1 (Figure 3); when these means were com-
pared with a one-way ANOVA, the only significant
difference was resident mean VAS was higher than
nursing VAS at T1 (Tukey’s p = 0.02).
Providers generally reported low numbers for the

FACES scale (all mean values from all groups at all
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Figure 2. Plots of mean (�standard error of mean) visual analog scale (VAS) scores of participant reported stress (top row) and the modified
Perceived Stress Scale (mPSS) scores (bottom row; *p = 0.018 Tukey’s post hoc for T3, dog vs. coloring).
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times was <2) and as a result the data were not nor-
mally distributed. After examining the data post hoc,
the authors believe that most revealing way to analyze

the FACES results is by calculating the proportion of
providers with a score >3 (Mild fear and worry). Fig-
ure 4 plots these proportions with associated 95%
confidence intervals (CIs), indicating no significant dif-
ference between either controls versus coloring group
or control versus dog group (p = 0.29 for both com-
paring, exact binomial formula).

Provider Salivary Cortisol
Figure 5 provides a dot plot of all salivary cortisol val-
ues. The means were not different between groups at
T1 (p = 0.23, one-way ANOVA) and were also not
different based on role (resident, faculty, or nurse).
Unexpectedly, salivary cortisol was the highest at T1
in all groups and progressively decreased in all three
groups (p < 0.001 for comparison of T1 to T2 by
paired t-test in all three groups). The salivary cortisol
concentrations indicate a greater decrease with either
intervention compared with control (p = 0.02 by
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Figure 3. Comparison of self-reported stress by participant role at start of shift (T1). Error bars show standard error of the mean. p-Value
from Tukey’s post hoc test after one-way analysis of variance.
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time 9 group, RM ANOVA) such that the means
were significantly different between groups at T3
(p < 0.001, one-way ANOVA), with Tukey’s pairwise
comparison of ranks yielding p < 0.0001 for coloring
versus control and p = 0.003 for dogs versus control
and p > 0.9 for coloring versus dogs. Thus at T3, the
coloring and dog groups were associated with signifi-
cant lowering of salivary cortisol compared with
control.
We also asked all participants explicitly if they used

other methods of stress reduction on shift and, if so,
to identify the method. Fifteen (12%) indicated yes;
regarding the method, seven said they listened to
music, three said interacting with colleagues, three said
food/eating, one said getting away from the work area,
and one said deep breathing. We also asked each par-
ticipant to provide unstructured commentary. The
most frequent theme in responses was disappointment
of being assigned to the coloring group, exemplified
by this comment: “I was excited about the dog and
then got the coloring book instead and was pretty
mad which made me anxious/irritable.” The authors
perceived only one comment about the dog as negative
“Mentioned dog was very creepy and not friendly.”

Patient-provided Data
We obtained surveys from 137 patients, which
assessed patient perceptions of 10 behaviors thought
to be associated with increased perception of empathy.
We only obtained these surveys for patients cared for
by providers in the coloring and therapy dog groups.
Table 2 shows the demographic features and

distribution of their chief complaints. We found no
significant difference in any comparison of mean or
median scores, either between or within groups
(Table 3). We did not obtain these data for controls.
The Cronbach’s alpha was 0.77 (95% lower confi-
dence limit = 0.71), indicating only fair internal
reliability.

DISCUSSION

We found that 5-minute interaction with a therapy
dog and handler was associated with provider-reported
reduction in stress by the end of shift (T3), when mea-
sured on a VAS, but not when using an adaptation of
the well-studied PSS-10. The adaption was to reword
questions to reflect perceptions over the past few
hours, rather than months. When compared with con-
trols, the salivary cortisol concentrations decreased sig-
nificantly in both the coloring and the therapy dog
participants. We studied both nurses and physicians
and found minor differences in the reported stress
levels between the providers at T1, but not for salivary
cortisol concentrations. Handlers indicated that the
majority of participants were highly engaged with the
dog, and participants who were randomized to color-
ing expressed discontent. Findings from this con-
trolled, randomized clinical trial demonstrate
preliminary and novel evidence that DAS can reduce
provider perception of stress and physiological stress
response in the emergency care setting. The VAS data
and the unstructured comments (and the implicit mes-
sage in the participants’ frequent choice of the first
mandala) support the biophilia hypothesis—that emer-
gency care providers used the dogs as social support
to reduce stress on shift and would rather have DAS
than a mindfulness exercise to distract them from
work-related stress.23,29

The issue of work stress contributing to emergency
provider burnout has received considerable atten-
tion.1,3,4,8,36 Approximately two-thirds of emergency
residents satisfy criteria for burnout.3,37 Cognitive

Table 2
Descriptive data of patients

Feature N or mean % or SD

Total number 137 100%

Age 52 15

Female sex 65 47%

White race 55 40%

Chief complaint

Chest pain 43 31%

Dyspnea 12 9%

Syncope 11 8%

Trauma/wound 11 8%

Dizziness 7 5%

Abdominal pain 7 5%

Abnormal laboratory values 7 5%

Psychiatric 6 4%

Other 33 24%

Table 3
Patient-reported Scores of Empathic Behavior of Physicians*

Pre Post

p (T1 vs. T2)Mean SD Mean SD

Coloring 47.2 5.2 46.9 2.9 0.660

Dog 47.1 6.0 46.1 6.3 0.492

*Questionnaire in Data Supplement S1; maximum score 55
points.
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contributors include emotional exhaustion, high deper-
sonalization, and low personal accomplishment, pre-
sent in 40% to 50% of emergency nurses and
physicians.1,37 Burnout scores appear inversely corre-
lated with emergency physician self-perception of
empathy.38 It has widely been assumed that cognitive
stress on shift is manifested as physiological stress,
reflected by increased heart rate, blood pressure, and
salivary cortisol concentrations.18–20 Within this con-
text, of depersonalization and emotional and physical
exhaustion, preliminary work in other nonemergent
health care settings has suggested that exposure to a
therapy dog will lower physiological stress manifesta-
tions on shift, including salivary cortisol.22 One group
previously found that ED patients with moderate to
severe anxiety had greater reductions in anxiety after
exposure to a therapy dog compared with control con-
ditions.34 In addition to the previous literature,
unplanned observations during that study helped for-
mulate the hypothesis that exposure to therapy dogs
might reduce provider stress. These unplanned obser-
vations of research staff were the consistent and persis-
tent request of providers who ostensibly asked “why
do the patients get a dog and we don’t?” We believe
that the present study supports the hypothesis that
therapy dogs reduce provider stress, given that the
mean T3 VAS and salivary cortisol concentrations
were significantly lower in the therapy dog group. This
work is preliminary and raises three points for discus-
sion and future study.
First, it remains possible that the questions in the

PSS-10 are insensitive to cognitive stress induced on
shift in the ED. While the PSS-10 is well validated in
general public, its questions may lack construct validity
in emergency care. Second, we learned that providers
disliked the experimental design that required them to
leave their work area at a prescribed time. Based on
provider comments, we believe that the ideal design to
reduce provider stress would be better described as a
“dog on demand.” In future work, we are planning a
paradigm that allows providers to interact with a ther-
apy dog in or near their workspace whenever they
wish, at least during part of their shift, and for the
same dog(s) to be available to patients experiencing
stress. Third, and perhaps most unexpectedly, we
learned that salivary cortisol values were consistently
highest at the start of shift and decreased during the
shift. This effect was remarkably consistent, regardless
of the time of shift, between sexes and nurses and
physicians. We do not believe that this represents a

problem with sampling as we used rigorous methods
of collection, including denying our subjects of food
or water for 30 minutes prior to collection. We specu-
late that this is a result of activation of the hypothala-
mic–pituitary axis from uncontrolled anticipatory
stress, as emergency care providers never know what
type of shift they will encounter, ranging from easy to
punishing, depending on variables that are completely
out of provider control.39

LIMITATIONS

Limitations include the obligatory simultaneous inter-
action of research subjects with human handlers and
dogs. Hospital policies prohibit therapy dogs without a
leash and hander. The interaction data show that the
majority of providers were highly engaged with the
handlers, suggesting the possibility that a 5-minute
break with another person could also be effective. The
degree to which this work reflects human-facilitated
dog support, versus dog-facilitated human therapy, or
the mix in between remains uncertain. The real-world
ED setting precluded multiple correlative measure-
ments of physiological stress, such as blood pressure,
heart rate, or skin resistance. Also, the authors are
aware that many of our participants drink caffeinated
beverages before each shift. Caffeine use clearly affects
cortisol secretion, although chronic use appears to pro-
duce a tolerance effect.40 We did not systematically
control, nor record, caffeine intake. We did ensure
that providers did not drink anything for 30 minutes
prior to sampling. We rationalized not performing tri-
ple randomization of the control group to avoid the
nocebo effect.30 Instead we sought to understand
stress patterns in the “wild-type” condition, when the
subject was aware that he or she had no chance of see-
ing a dog or coloring mandala. Moreover, a true con-
trol would require placing a busy provider in an
empty room with nothing to do might be viewed as
punishment. Nonetheless, it could be argued that ran-
domizing the controls would have been a better experi-
mental design.

CONCLUSIONS

In conclusion, in this three-arm trial, we found that
emergency providers randomized to a 5-minute interac-
tion with a therapy dog and handler had a significant
reduction in self-reported anxiety using a visual analog
scale compared with patients randomized to deliberate
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coloring. Emergency providers had lower end-of-shift
salivary cortisol with either coloring or therapy dog
exposure compared with controls. These findings sug-
gest that therapy dogs can reduce cognitive and physio-
logical stress experienced by emergency care providers
while on duty in the ED.
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