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BACKGROUND: At academic medical centers, attending 
rounds (AR) serve to coordinate patient care and educate 
trainees, yet variably involve patients. 

OBJECTIVE: To determine the impact of standardized bed-
side AR on patient satisfaction with rounds.

DESIGN: Cluster randomized controlled trial. 

SETTING: 500-bed urban, quaternary care hospital.

PATIENTS: 1200 patients admitted to the medicine service.

INTERVENTION: Teams in the intervention arm received 
training to adhere to 5 AR practices: 1) pre-rounds huddle; 2) 
bedside rounds; 3) nurse integration; 4) real-time order entry; 
5) whiteboard updates. Control arm teams continued usual 
rounding practices.

MEASUREMENTS: Trained observers audited rounds to as-
sess adherence to recommended AR practices and surveyed 
patients following AR. The primary outcome was patient sat-

isfaction with AR. Secondary outcomes were perceived and 
actual AR duration, and attending and trainee satisfaction. 

RESULTS: We observed 241 (70.1%) and 264 (76.7%) AR 
in the intervention and control arms, respectively, which in-
cluded 1855 and 1903 patient rounding encounters. Using a 
5-point Likert scale, patients in the intervention arm report-
ed increased satisfaction with AR (4.49 vs 4.25; P = 0.01) 
and felt more cared for by their medicine team (4.54 vs 4.36;  
P = 0.03). Although the intervention shortened the duration of 
AR by 8 minutes on average (143 vs 151 minutes; P = 0.052), 
trainees perceived intervention AR as lasting longer and re-
ported lower satisfaction with intervention AR.

CONCLUSIONS: Medicine teams can adopt a standardized, 
patient-centered, time-saving rounding model that leads to 
increased patient satisfaction with AR and the perception that 
patients are more cared for by their medicine team. Journal 
of Hospital Medicine 2017;12:143-149. © 2017 Society of  
Hospital Medicine

Patient experience has recently received heightened at-
tention given evidence supporting an association between 
patient experience and quality of care,1 and the coupling of 
patient satisfaction to reimbursement rates for Medicare pa-
tients.2 Patient experience is often assessed through surveys 
of patient satisfaction, which correlates with patient percep-
tions of nurse and physician communication.3 Teaching hos-
pitals introduce variables that may impact communication, 
including the involvement of multiple levels of care provid-
ers and competing patient care vs. educational priorities. 
Patients admitted to teaching services express decreased sat-
isfaction with coordination and overall care compared with 
patients on nonteaching services.4 

Clinical supervision of trainees on teaching services is pri-
marily achieved through attending rounds (AR), where pa-
tients’ clinical presentations and management are discussed 

with an attending physician. Poor communication during 
AR may negatively affect the patient experience through 
inefficient care coordination among the inter-profession-
al care team or through implementation of interventions 
without patients’ knowledge or input.5-11 Although patient 
engagement in rounds has been associated with higher pa-
tient satisfaction with rounds,12-19 AR and case presenta-
tions often occur at a distance from the patient’s bedside.20,21 

Furthermore, AR vary in the time allotted per patient and 
the extent of participation of nurses and other allied health 
professionals. Standardized bedside rounding processes have 
been shown to improve efficiency, decrease daily resident 
work hours,22 and improve nurse-physician teamwork.23

Despite these benefits, recent prospective studies of bed-
side AR interventions have not improved patient satis-
faction with rounds. One involved the implementation of 
interprofessional patient-centered bedside rounds on a non-
teaching service,24 while the other evaluated the impact of 
integrating athletic principles into multidisciplinary work 
rounds.25 Work at our institution had sought to develop AR 
practice recommendations to foster an optimal patient expe-
rience, while maintaining provider workflow efficiency, fa-
cilitating interdisciplinary communication, and advancing 
trainee education.26 Using these AR recommendations, we 
conducted a prospective randomized controlled trial to eval-
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uate the impact of implementing a standardized bedside AR 
model on patient satisfaction with rounds. We also assessed 
attending physician and trainee satisfaction with rounds, 
and perceived and actual AR duration.

METHODS
Setting and Participants 
This trial was conducted on the internal medicine teaching 
service of the University of California San Francisco Medi-
cal Center from September 3, 2013 to November 27, 2013. 
The service is comprised of 8 teams, with a total average 
daily census of 80 to 90 patients. Teams are comprised of 
an attending physician, a senior resident (in the second or 
third year of residency training), 2 interns, and a third- and/
or fourth-year medical student. 

This trial, which was approved by the University of Cal-
ifornia, San Francisco Committee on Human Research 
(UCSF CHR) and was registered with ClinicalTrials.gov 
(NCT01931553), was classified under Quality Improvement 
and did not require informed consent of patients or providers.

Intervention Description
We conducted a cluster randomized trial to evaluate the im-
pact of a bundled set of 5 AR practice recommendations, 
adapted from published work,26 on patient experience, as 
well as on attending and trainee satisfaction: 1) huddling 
to establish the rounding schedule and priorities; 2) con-
ducting bedside rounds; 3) integrating bedside nurses; 4) 
completing real-time order entry using bedside computers; 
5) updating the whiteboard in each patient’s room with care 
plan information.

At the beginning of each month, study investigators (Na-
der Najafi and Bradley Monash) led a 1.5-hour workshop 
to train attending physicians and trainees allocated to the 
intervention arm on the recommended AR practices. Partic-
ipants also received informational handouts to be referenced 
during AR. Attending physicians and trainees randomized 
to the control arm continued usual rounding practices. Con-
trol teams were notified that there would be observers on 
rounds but were not informed of the study aims.

Randomization and Team Assignments
The medicine service was divided into 2 arms, each com-
prised of 4 teams. Using a coin flip, Cluster 1 (Teams A, B, 
C, and D) was randomized to the intervention, and Clus-
ter 2 (Teams E, F, G, and H) was randomized to the con-
trol. This design was pragmatically chosen to ensure that 1 
team from each arm would admit patients daily. Allocation 
concealment of attending physicians and trainees was not 
possible given the nature of the intervention. Patients were 
blinded to study arm allocation. 

MEASURES AND OUTCOMES 
Adherence to Practice Recommendations
Thirty premedical students served as volunteer AR auditors. 
Each auditor received orientation and training in data collec-

tion techniques during a single 2-hour workshop. The auditors, 
blinded to study arm allocation, independently observed morn-
ing AR during weekdays and recorded the completion of the 
following elements as a dichotomous (yes/no) outcome: pre-
rounds huddle, participation of nurse in AR, real-time order 
entry, and whiteboard use. They recorded the duration of AR 
per day for each team (minutes) and the rounding model for 
each patient rounding encounter during AR (bedside, hallway, 
or card flip).23 Bedside rounds were defined as presentation and 
discussion of the patient care plan in the presence of the pa-
tient. Hallway rounds were defined as presentation and discus-
sion of the patient care plan partially outside the patient’s room 
and partially in the presence of the patient. Card-flip rounds 
were defined as presentation and discussion of the patient care 
plan entirely outside of the patient’s room without the team 
seeing the patient together. Two auditors simultaneously ob-
served a random subset of patient-rounding encounters to 
evaluate inter-rater reliability, and the concordance between 
auditor observations was good (Pearson correlation = 0.66).27 

Patient-Related Outcomes
The primary outcome was patient satisfaction with AR, as-
sessed using a survey adapted from published work.12,14,28,29 

Patients were approached to complete the questionnaire 
after they had experienced at least 1 AR. Patients were 
excluded if they were non-English-speaking, unavailable 
(eg, off the unit for testing or treatment), in isolation, or 
had impaired mental status. For patients admitted multiple 
times during the study period, only the first questionnaire 
was used. Survey questions included patient involvement in 
decision-making, quality of communication between patient 
and medicine team, and the perception that the medicine 
team cared about the patient. Patients were asked to state 
their level of agreement with each item on a 5-point Likert 
scale. We obtained data on patient demographics from ad-
ministrative datasets.

Healthcare Provider Outcomes
Attending physicians and trainees on service for at least 
7 consecutive days were sent an electronic survey, adapt-
ed from published work.25,30 Questions assessed satisfaction 
with AR, perceived value of bedside rounds, and extent of 
patient and nursing involvement. Level of agreement with 
each item was captured on a continuous scale; 0 = strongly 
disagree to 100 = strongly agree, or from 0 (far too little) to 
100 (far too much), with 50 equating to “about right.” At-
tending physicians and trainees were also asked to estimate 
the average duration of AR (in minutes). 

Statistical Analyses
Analyses were blinded to study arm allocation and followed 
intention-to-treat principles. One attending physician 
crossed over from intervention to control arm; patient sur-
veys associated with this attending (n = 4) were excluded to 
avoid contamination. No trainees crossed over.

Demographic and clinical characteristics of patients who 
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completed the survey are reported (Appendix). To compare 
patient satisfaction scores, we used a random-effects regres-
sion model to account for correlation among responses within 
teams within randomized clusters, defining teams by attending 
physician. As this correlation was negligible and not statisti-
cally significant, we did not adjust ordinary linear regression 
models for clustering. Given observed differences in patient 
characteristics, we adjusted for a number of covariates (eg, age, 
gender, insurance payer, race, marital status, trial group arm). 

We conducted simple linear regression for attending and 
trainee satisfaction comparisons between arms, adjusting only 
for trainee type (eg, resident, intern, and medical student). 

We compared the frequency with which intervention and 
control teams adhered to the 5 recommended AR practices 
using chi-square tests. We used independent Student’s t tests 
to compare total duration of AR by teams within each arm, 
as well as mean time spent per patient. 

This trial had a fixed number of arms (n = 2), each of 
fixed size (n = 600), based on the average monthly inpatient 
census on the medicine service. This fixed sample size, with 
80% power and α = 0.05, will be able to detect a 0.16 differ-
ence in patient satisfaction scores between groups.

All analyses were conducted using SAS® version 9.4 (SAS 
Institute, Cary, NC). 

RESULTS
We observed 241 AR involving 1855 patient rounding en-
counters in the intervention arm and 264 AR involving 

1903 patient rounding encounters in the control arm (re-
sponse rates shown in Figure 1). Intervention teams adopt-
ed each of the recommended AR practices at significantly 
higher rates compared to control teams, with the largest dif-
ference occurring for AR occurring at the bedside (52.9% vs 
5.4%; Figure 2). Teams in the intervention arm demonstrat-
ed highest adherence to the pre-rounds huddle (78.1%) and 
lowest adherence to whiteboard use (29.9%).

Patient Satisfaction and Clinical Outcomes
Five hundred ninety-five patients were allocated to the in-
tervention arm and 605 were allocated to the control arm 
(Figure 1). Mean age, gender, race, marital status, primary 
language, and insurance provider did not differ between in-
tervention and control arms (Table 1). One hundred for-
ty-six (24.5%) and 141 (23.3%) patients completed surveys 
in the intervention and control arms, respectively. Patients 
who completed surveys in each arm were younger and more 
likely to have commercial insurance (Appendix).
Patients in the intervention arm reported significant-
ly higher satisfaction with AR and felt more cared for by 
their medicine team (Table 2). Patient-perceived quality of 
communication and shared decision-making did not differ  
between arms. 

Actual and Perceived Duration of Attending Rounds
The intervention shortened the total duration of AR by 8 
minutes on average (143 vs. 151 minutes, P = 0.052) and 
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Assessed for Eligibility 
N = 8 Medicine Teams

Randomized 
N = 8 Medicine Teams

Allocation to Intervention Group

Medicine Teams n = 4 
Patients n = 595 
Providers 
   Attendings n = 19 
   Trainees n = 60 
 
Attending rounds n = 344 
Patient-rounding encounters n = 3249

Clusters followed up, n = 4

Attending rounds n = 241 (70.1%) 
 
Patient-rounding encounters n = 1855 (57.1%) 
Patient surveys n = 146 (24.5%) 
 
Provider surveys 
   Attending n = 17 (89.5%) 
   Trainees n = 49 (81.7%)

Patient surveys loss to 
follow-upa, n = 434 
 
Patient surveys excluded 
as duplicates, n = 15

Allocation to Control Group

Medicine Teams n = 4 
Patients n = 605 
Providers 
   Attendings n = 17 
   Trainees n = 61 
 
Attending rounds n = 344 
Patient-rounding encounters n = 3035

Clusters followed up, n = 4

Attending rounds n = 264 (76.7%) 
 
Patient-rounding encounters n = 1903 (62.7%) 
Patient surveys n = 141 (23.3%) 
 
Provider surveys 
   Attending n = 14 (82.4%) 
   Trainees n = 42 (68.9%)

Patient surveys loss to 
follow-upa, n = 446 
 
Patient surveys excluded 
as duplicates, n = 14 
 
Patient surveys excluded 
as attending crossed over 
arms, n = 4

FIG. 1. Study flow diagram of progress of clusters and individuals through the phases of the randomized trial
aReasons for loss to follow-up include non-English-speaking, altered mental status, not available to complete survey.
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the time spent per patient by 4 minutes on average (19 vs 23 
minutes, P < 0.001). Despite this, trainees in the interven-
tion arm perceived AR to last longer (mean estimated time: 
167 min vs. 152 min, P < 0.001).

Healthcare Provider Outcomes
We observed 79 attending physicians and trainees in the 
intervention arm and 78 in the control arm, with survey 
response rates shown in Figure 1. Attending physicians in 
the intervention and the control arms reported high levels 
of satisfaction with the quality of AR (Table 2). Attending 
physicians in the intervention arm were more likely to re-
port an appropriate level of patient involvement and nurse 
involvement. 

Although trainees in the intervention and control arms 
reported high levels of satisfaction with the quality of AR, 
trainees in the intervention arm reported lower satisfaction 
with AR compared with control arm trainees (Table 2). 
Trainees in the intervention arm reported that AR involved 
less autonomy, efficiency, and teaching. Trainees in the inter-
vention arm also scored patient involvement more towards 
the “far too much” end of the scale compared with “about 
right” in the control arm. However, trainees in the inter-
vention arm perceived nurse involvement closer to “about 
right,” as opposed to “far too little” in the control arm.

CONCLUSION/DISCUSSION
Training internal medicine teams to adhere to 5 recom-
mended AR practices increased patient satisfaction with 
AR and the perception that patients were more cared for 
by their medicine team. Despite the intervention potential-
ly shortening the duration of AR, attending physicians and 
trainees perceived AR to last longer, and trainee satisfaction 
with AR decreased. 

Teams in the intervention arm adhered to all recommend-
ed rounding practices at higher rates than the control teams. 
Although intervention teams rounded at the bedside 53% of 
the time, they were encouraged to bedside round only on pa-
tients who desired to participate in rounds, were not altered, 
and for whom the clinical discussion was not too sensitive 
to occur at the bedside. Of the recommended rounding be-
haviors, the lowest adherence was seen with whiteboard use.

A major component of the intervention was to move the 

TABLE 1. Hospitalized Patient Characteristics by 
Intervention and Control Arms

Intervention
n = 595

Control
n = 605 P value

n (%)

Mean age, y (SD) 59.5 (18.9) 60.1 (18.7) 0.59

Gender 

   Female 301 (50.6) 337 (55.7) 0.09

Race

   Asian

   Black or African American

   White or Caucasian

   Other

   Unknown

122 (20.5)

100 (16.8)

270 (45.4)

99 (16.6)

4 (0.7)

117 (19.3)

95 (15.7)

284 (46.9)

102 (16.9)

7 (1.2)

0.85

Marital status

   Married or Partnered

   Single

   Divorced or Separated 

   Widowed

   Unknown

236 (39.7)

241 (40.5)

58 (9.7)

58 (9.7)

2 (0.3)

226 (37.3)

241 (39.8)

68 (11.3)

64 (10.6)

6 (1.0)

0.72

Primary language

   English

   Spanish

   Chinese

   Other

469 (78.8)

30 (5.0)

56 (9.4)

40 (6.8)

486 (80.3)

24 (4.0)

62 (10.3)

33 (5.4)

0.60

Primary insurance status

   Medicare

   Medicaid

   Commercial

   Health Maintenance  
      Organization

   Self-pay/other

301 (50.6)

149 (25.0)

120 (20.2)

 
4 (0.7)

21  (3.5)

319 (52.7)

130 (21.5)

129 (21.3)

 
2 (0.3)

25 (4.1)

0.55

NOTE: Abbreviation: SD, standard deviation.
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FIG. 2. Prevalence of recommended rounding practices in intervention and control patient encounters (all differences between intervention and control arms statisti-

cally significant [P < 0.01]).
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clinical presentation to the patient’s bedside. Most patients 
prefer being included in rounds and partaking in trainee edu-
cation.12-19,28,29,31-33 Patients may also perceive that more time 
is spent with them during bedside case presentations,14,28 and 
exposure to providers conferring on their care may enhance 
patient confidence in the care being delivered.12 Although 
a recent study of patient-centered bedside rounding on a 
nonteaching service did not result in increased patient satis-
faction,24 teaching services may offer more opportunities for 
improvement in care coordination and communication.4 

Other aspects of the intervention may have contributed 
to increased patient satisfaction with AR. The pre-rounds 
huddle may have helped teams prioritize which patients re-
quired more time or would benefit most from bedside rounds. 
The involvement of nurses in AR may have bolstered com-
munication and team dynamics, enhancing the patient’s 
perception of interprofessional collaboration. Real-time or-
der entry might have led to more efficient implementation 
of the care plan, and whiteboard use may have helped to 
keep patients abreast of the care plan.

Patients in the intervention arm felt more cared for by 
their medicine teams but did not report improvements in 
communication or in shared decision-making. Prior work 

highlights that limited patient engagement, activation, 
and shared decision-making may occur during AR.24,34 Pa-
tient-physician communication during AR is challenged 
by time pressures and competing priorities, including the 
“need” for trainees to demonstrate their medical knowledge 
and clinical skills. Efforts that encourage bedside rounding 
should include communication training with respect to pa-
tient engagement and shared decision-making. 

Attending physicians reported positive attitudes toward 
bedside rounding, consistent with prior studies.13,21,31 How-
ever, trainees in the intervention arm expressed decreased 
satisfaction with AR, estimating that AR took longer and 
reporting too much patient involvement. Prior studies re-
flect similar bedside-rounding concerns, including perceived 
workflow inefficiencies, infringement on teaching opportu-
nities, and time constraints.12,20,35 Trainees are under intense 
time pressures to complete their work, attend educational 
conferences, and leave the hospital to attend afternoon clin-
ic or to comply with duty-hour restrictions. Trainees value 
succinctness,12,35,36 so the perception that intervention AR 
lasted longer likely contributed to trainee dissatisfaction. 

Reduced trainee satisfaction with intervention AR may 
have also stemmed from the perception of decreased auton-

TABLE 2.  Patient, Attending, and Trainee Satisfaction by Randomized Arm

Patient Satisfaction Intervention (n = 146) Control (n = 141) P value

Adjusted Mean (SD)a

   I am satisfied with morning roundsb 4.49 (0.73) 4.25 (0.88) 0.011

   There is good communication between the medicine team and meb 4.32 (0.68) 4.24 (0.93) 0.390

   My medicine team involved me in decisions, when appropriateb 4.24 (0.71) 4.07 (1.00) 0.101

   My medicine team cares about meb 4.54 (0.60) 4.36 (0.82) 0.031

Attending Physician Satisfaction Intervention (n = 17) Control (n = 14) P value

   Overall I am satisfied with the quality of morning rounds during my time on servicec 80.4 (9.03) 76.7 (9.82) 0.269

   Time spent at the bedside was valuablec 80.0 (15.9) 85.4 (13.6) 0.303

   I felt comfortable discussing patients’ medical problems in front of patientsc 72.7 (19.5) 65.7 (22.4) 0.345

   Morning rounds were efficient 62.5 (21.6) 57.1 (26.5) 0.522

   I felt comfortable teaching trainees in front of patientsc 70.6 (22.7) 71.4 (16.9) 0.911

   The amount of patient involvement during morning rounds wasd 53.0 (9.48) 40.6 (7.58) 0.001

   The amount of nursing involvement during morning rounds wasd 44.6 (10.6) 35.7 (12.8) 0.032

Trainee Satisfaction Intervention (n = 49) Control (n = 41) P value

   Overall I am satisfied with the quality of morning rounds during my time on this Moffitt ward rotationc 71.0 (19.1) 78.3 (15.5) 0.046

   Time spent at the bedside was valuablec 72.9 (19.5) 70.1 (23.1) 0.572

   I felt comfortable discussing patients’ medical problems in front of patientsc 60.5 (18.8) 65.0 (25.7) 0.336

   Morning rounds were efficient 60.5 (23.8) 72.3 (19.0) 0.008

   Morning rounds reduced the workload for the rest of the dayc 52.7 (21.1) 62.4 (18.3) 0.015

   I had autonomy during roundsc 61.1 (20.8) 70.5 (19.6) 0.024

   The amount of patient involvement during morning rounds wasd 56.9 (13.3) 49.7 (12.5) 0.004

   The amount of teaching conducted during morning rounds wasd 41.0 (11.9) 48.5 (11.6) 0.003

   The amount of nursing involvement during morning rounds wasd 45.2 (9.71) 37.7 (16.1) 0.006

aModel adjusted for age, gender, race, payor, marital status, and trial group arm. 
bResponse options on a scale of 1 (strongly disagree) to 5 (strongly agree), with higher scores indicating higher levels of agreement with the statement.
cResponse options on a scale of 0 (strongly disagree) to 100 (strongly agree), with higher scores indicating higher levels of agreement with the statement.
dResponse options were 0 (far too little) to 100 (far too much), with 50 as ‘about right.’
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omy and less teaching, both valued by trainees.20,35,36 The 
intervention itself reduced trainee autonomy because usual 
practice at our hospital involves residents deciding where 
and how to round. Attending physician presence at the bed-
side during rounds may have further infringed on trainee au-
tonomy if the patient looked to the attending for answers, 
or if the attending was seen as the AR leader. Attending 
physicians may mitigate the risk of compromising trainee 
autonomy by allowing the trainee to speak first, ensuring 
the trainee is positioned closer to, and at eye level with, the 
patient, and redirecting patient questions to the trainee as 
appropriate. Optimizing trainee experience with bedside AR 
requires preparation and training of attending physicians, 
who may feel inadequately prepared to lead bedside rounds 
and conduct bedside teaching.37 Faculty must learn how to 
preserve team efficiency, create a safe, nonpunitive bedside 
environment that fosters the trainee-patient relationship, 
and ensure rounds remain educational.36,38,39

The intervention reduced the average time spent on AR 
and time spent per patient. Studies examining the relation-
ship between bedside rounding and duration of rounds have 
yielded mixed results: some have demonstrated no effect of 
bedside rounds on rounding time,28,40 while others report lon-
ger rounding times.37 The pre-rounds huddle and real-time 
order writing may have enhanced workflow efficiency. 

Our study has several limitations. These results reflect 
the experience of a single large academic medical center 
and may not be generalizable to other settings. Although 
overall patient response to the survey was low and may not 
be representative of the entire patient population, response 
rates in the intervention and control arms were equivalent. 
Non-English speaking patients may have preferences that 
were not reflected in our survey results, and we did not oth-
erwise quantify individual reasons for survey noncomple-
tion. The presence of auditors on AR may have introduced 
observer bias. There may have been crossover effect; howev-
er, observed prevalence of individual practices remained low 
in the control arm. The 1.5-hour workshop may have inade-
quately equipped trainees with the complex skills required to 
lead and participate in bedside rounding, and more training, 
experience, and feedback may have yielded different results. 
For instance, residents with more exposure to bedside round-
ing express greater appreciation of its role in education and 
patient care.20 While adherence to some of the recommend-
ed practices remained low, we did not employ a full range 
of change-management techniques. Instead, we opted for 
a “low intensity” intervention (eg, single workshop, hand-
outs) that relied on voluntary adoption by medicine teams 
and that we hoped other institutions could reproduce. Final-
ly, we did not assess the relative impact of individual round-
ing behaviors on the measured outcomes.

In conclusion, training medicine teams to adhere to a 
standardized bedside AR model increased patient satisfac-
tion with rounds. Concomitant trainee dissatisfaction may 
require further experience and training of attending physi-
cians and trainees to ensure successful adoption.
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