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1. HM Completion Rate and UCLA Patient Attribution Model Details 

 
HM Completion Rate Details 
 
PCPs’ Health Maintenance (HM) completion rate equals the total completed primary care clinical quality 
measures divided by the total number of open clinical quality measure opportunities within their patient 
panel. There are a total of 26 clinical quality measures (focus and complementary measures) tracked by 
the UCLA Department of Medicine’s (DOM) Quality Team. The measures are based on the 
recommendations of the United States Preventive Services Taskforce (1). The HM completion rate is 
used, in conjunction with other measures (e.g., productivity, patient satisfaction), to determine each 
PCP’s incentive compensation.  
 
Focus measures: 
Breast Cancer Screening: Mammogram 
Cervical Cancer Screening 
Colorectal Cancer Screening 
Diabetic Eye Exams 
Diabetic Foot Exams 
Diabetes HbA1c Testing 
Diabetes Nephropathy Testing 
Chlamydia Screening (Med-Peds/FM only*) 
HPV Immunization (Med-Peds/FM only*) 
 
Complementary measures:  
Abdominal Aortic Aneurysm (AAA) Screening 
Annual Preventive Wellness Visit 
Diabetes: Pneumococcal Vaccine 
DTaP/Tdap/Td Vaccine 
Complete Hepatitis A Vaccines 
Hepatitis B Vaccines 
Hepatitis C Screening 
HIV Screening 
IPV Vaccines 
Meningococcal Vaccine (MCV4) 
MMR Vaccines 
Osteoporosis Early Detection DEXA Scan 
Pneumococcal Vaccine 
Shingles (Shingrix) Vaccine 
Statin prescribed for ASCVD Prevention or Treatment 
Tdap During Pregnancy (If > 28 Weeks) 
Tdap/Td Vaccine 
*Note: Med-Peds refers to Internal Medicine-Pediatrics. FM refers to Family Medicine.  
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UCLA Health Primary Care Patient Attribution Model Details 
 
The UCLA Health Primary Care Patient Attribution Model is the methodology used to designate patients 
to each PCP’s patient panel. The attribution model is detailed below: 

● If a patient has seen the PCP listed in UCLA’s electronic health record (Epic Systems ©1979) in 
the prior 3 years, the patient is attributed to that provider.  

● If the patient has not seen the PCP listed in the electronic health record in the prior 3 years or if 
the electronic health record’s PCP field is blank or if the provider listed in the CareConnect PCP 
field is a UCLA specialist, then the patient’s visit history over the prior 3 years is reviewed and the 
UCLA PCP is attributed as follows:  

1) The UCLA PCP with a preventive/wellness visit in the prior 1 year is attributed first 
2) If there is no preventive/wellness visit in the prior 1 year, the UCLA PCP with the 
highest volume of visits is attributed 
3) If there is a tie in either the preventive/wellness visit or volume of visit scenario, the 
UCLA PCP with the most recent visit is attributed. 
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2. Inclusion Criteria, Randomization Algorithm, and Pre-registration Details 

 
Physician Inclusion Criteria  
 
PCPs were included in the experiment if they satisfied the following criteria at the beginning of the 
intervention period (i.e., in October 2019):  
 

1) They were part of the UCLA Health DOM primary care network 
2) They were a Board-certified Internal Medicine, Geriatrics, Internal Medicine-Pediatrics, and/or 

Family Medicine physician 
3) They had a clinical full-time employment (FTE) level of at least 50% (for reference, 100% FTE is 

equivalent to 40 hours of clinical work per week) 
4) They were eligible for a quarterly primary care quality incentive based on meeting DOM’s 

productivity threshold, and  
5) They had a panel size of over 50 patients.  

PCPs included in our experiment accounted for 83% of all regularly working PCPs (i.e., with at least 50% 
FTE) in the UCLA Health DOM network.  
 
Randomization Algorithm 
 
Randomization was performed at the clinic level, using a 1:1:1 allocation ratio. Clinics were stratified by 
UCLA clinic group (DOM vs. CPN/EIMG). For reference, DOM refers to the Department of Medicine clinic 
group; and CPN/EIMG stands for Community Physician Network/Entertainment Industry Medical Group, 
and it is treated as a single clinic group by UCLA Health. A covariate-constrained randomization 
procedure (2) was used to randomize clinics within UCLA clinic groups. This involved 1) generating 
100,000 random allocations, 2) computing a balance score for each allocation, and 3) randomly drawing 
one from the 1,000 most balanced allocations as our implemented allocation. Factors incorporated into 
the balance score were 1) total clinical FTE, and 2) clinic-level baseline HM completion rates. Since 
clinics were being randomized between 3 arms, we used one-way ANOVA F-statistics (evaluating 
differences in each factor across arms) to measure imbalance, and then computed a balance score by 
summing the F-statistics for the two factors. Randomization was performed using r. 
 
Pre-Registration Details  
 
The pre-registration document can be found on Clinicaltrials.gov (ClinicalTrials.gov Identifier: 
NCT04237883).  
 
Our pre-registration was submitted after the experiment started because we had to launch at a specific 
date based on external deadlines set by UCLA Health before we were able to put together a detailed 
analysis plan. Importantly, we did not have access to data from the experimental period prior to our pre-
registration submission. 
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3. Sample Characteristics  

Table S1. Sample Characteristics 

 Condition 1 Condition 2 Condition 3 

 

 
Control  

 

Peer 
Comparison  

Peer Comparison and 
Leadership Training  

Clinic Characteristics  (N=14) (N=14) (N=14) 

Clinical Full Time Employment (FTE) 4.31 4.33 4.43 

Baseline HM Completion Rate 0.52 0.52 0.54 

CPN/EIMG, n (%) 8 (57%) 7 (50%) 7 (50%) 

Physician Characteristics (N=65) (N=64) (N=70) 

Gender, n (%)       

Male 27 (42%) 22 (34%) 27 (39%) 

Female 33 (51%) 35 (55%) 30 (43%) 

Unknown 5 (8%) 7 (11%) 13 (19%) 

Race, n (%)       

White 30 (46%) 29 (45%) 33 (47%) 

Black 1 (2%) 2 (3%) 0 

Asian 20 (31%) 16 (25%) 16 (23%) 
Native Hawaiian/Pacific  

    Islander 0 0 2 (3%) 

Other 6 (9%) 4 (6%) 3 (4%) 

Multiple 1 (2%) 0 2 (3%) 

Unknown 7 (11%) 13 (20%) 14 (20%) 

Patient Panel Size, Mean (SD) 1507 (808) 1427 (812) 1501 (762) 

Years at UCLA, Mean (SD) 7.0 (6.5) 6.2 (6.1) 4.7 (3.6) 
Baseline Job Satisfaction* (October 2019), 
Mean (SD) 5.27 (1.03) 5.40 (1.17) 5.54 (1.26) 
Baseline Burnout* 
(October 2019), Mean (SD) 2.13 (0.72) 2.44 (0.90) 2.37 (1.00) 

Patient Characteristics  (N=16,425) (N=14,781) (N=15,425) 

Age (in years) at Visit, Mean (SD) 53.4 (16.6) 52.5 (17.4) 52.8 (16.8) 

Gender, n (%)       

Female 11,938 (72.7%) 10,951 (74.1%) 11,125 (72.1%) 

Male 4,487 (27.3%) 3,830 (25.9%) 4,300 (27.9%) 

Baseline HM Completion Rate, Mean (SD) 0.28 (0.30) 0.29 (0.30) 0.27 (0.30) 

 
Note: This table displays clinic, physician, and patient-level characteristics across the three study conditions. 
*An F-test of joint significance confirms that the conditions were balanced during the baseline period in job 
satisfaction (p = 0.432) and burnout (p = 0.134). 
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4. Monthly Performance Feedback Email Details 

In all conditions, PCPs received monthly emails from the DOM Quality Team informing them of their HM 
completion rate over the prior three months, the focus measure on which they had performed the best, 
and the two focus measures on which they had performed the worst. All emails contained links to: 1) a 
dashboard showing their performance on all nine focus measures, 2) a document that was updated 
monthly with tips and guidance for improving performance on focus measures, and 3) a document 
containing frequently asked questions about the DOM’s pay-for-performance program. See below for 
email examples, images of these resources, and engagement statistics including email open rates. 
Emails were sent near the beginning of each month. A maximum of two reminder emails, which were 
identical to the initial email, were sent to those who had not opened the initial email after 7 and 14 days, 
respectively.  
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Monthly Performance Feedback Email (Condition 1) 
 
This is an example template of monthly performance feedback emails for physicians in Condition 1 of our 
field experiment. Text within brackets (<<text>>) was personalized for each physician. The email 
contained the following hyperlinks (see Section 5 for examples): FAQ sheet regarding the PCCE 
Program, Tableau Dashboard which provided a detailed breakdown of the physician’s quality measure 
performance, and a PDF of the monthly Best Practices document for both the current month and the 
previous months.  
 

 
 
 
 
 



 9 

Monthly Performance Feedback Email with Peer Comparison Information (Conditions 2 & 3) 
 
This is an example template of monthly performance feedback and peer comparison emails for 
physicians in Conditions 2 and 3 of our field experiment. All the hyperlinks in Conditions 2 and 3 emails 
were the same as those in Control 1 emails. Also, the email layout and design (including style, length, 
and non-experimental content) were crafted to be as similar as possible between these two conditions 
and Condition 1.  
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The following information was displayed in the emails in Conditions 2 and 3. 

● At the top of the email, the names of the Top 25 PCPs were listed in a banner. This list was 
updated each month. 

● The first paragraph included a high performer benchmark (65% completion rate). This 
benchmark was held constant during the study period.  

● A personalized message notified PCPs about how they compared to other physicians. 
Physicians were classified into one of four performance tiers, and the personalized message 
varied depending on their classification. The subject line also varied depending on their 
classification. Below we provide more information on the four performance tiers: 
 

o Top 25 Performer: Participants were labelled a “Top 25 Primary Care Physician” in a 
given month if their 90-day HM completion rates were among the top 25 scores across 
all three study conditions. The email subject line and the email body congratulated 
them on being a Top 25 PCP.  
 

o High Performer: Participants who achieved a 90-day HM completion rate of 65% or 
higher, but were not among the Top 25, were labelled as a “High Performer”. A 65% 
threshold was chosen for the High Performer threshold to be above the median HM 
completion rate. At baseline, the 65% threshold corresponded with the 59th percentile 
across all PCPs in our study. The email subject line and the email body congratulated 
them on being a High Performer and encouraged them to become a Top 25 performer.  
 

o Almost High Performer: Participants with a 90-day HM completion rate between 55% 
and 65% were labelled “Almost a High Performer”. At baseline, 55% and 65% HM 
completion rates corresponded with the 29th percentile and the 59th percentile, 
respectively. The email subject line and the email body both acknowledged their status 
as almost being a High Performer and encouraged them to become a High Performer. 

 
o Low Performer: Participants with a 90-day HM completion rate lower than 55% were 

internally classified as “Low Performers”. However, to avoid offending these 
physicians, this negative label was not mentioned in the emails. Their email subject 
line was instead worded, “Your Current Performance” and the personalized message 
in the email body noted that, “The majority of physicians have an HM completion rate 
of 55% or greater”.  
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Email Distribution Schedule 
 
The emails were distributed monthly, with two reminder emails per month for those who had not yet 
opened that month’s email. Email operations were conducted using Mailchimp©. The date each email 
was sent out is listed below: 
 

Table S2. Email Distribution Dates 

Monthly Email 1st Follow Up Email 2nd Follow Up Email 

November 5th, 2019 November 12th, 2019 November 18th, 2019 

December 4th, 2019 December 11th, 2019 December 18th, 2019 

January 16th, 2020 January 23rd, 2020 January 30th, 2020 

February 11th, 2020 February 18th, 2020 February 25th, 2020 

March 4th, 2020 March 10th, 2020 March 17th, 2020 
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5. Monthly Email Materials and Engagement Statistics 

FAQ Document 
 
This FAQ document was provided as a reference in each of the monthly emails.  

 
 
 
 
 
 
 



 13 

Image of Dashboard 
 
Below is an example image of the PCCE Dashboard (©Tableau) that physicians saw when they clicked 
on the dashboard link from their monthly email. The Dashboard breaks down how a physician is 
performing in each respective quality measure. Table S3 below shows the number of emails and 
dashboard clicks on a month-to-month basis.  
 

 
 
 
 
Table S3. Engagement with Intervention Emails 
 

Month Percentage of Opened 
Emails Across all 

Participants 

Percentage of Dashboard Links Clicked 
Across all Participants 

November 2019 73.4% 13.6% 

December 2019 79.4% 14.1% 

January 2020 71.4% 16.1% 

February 2020 69.8% 15.1% 

March 2020 68.8% 6.5% 
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Example of Monthly Best Practices Document  
 
The monthly best practices documents were disseminated through the monthly performance emails as a 
link. These best practices included tips from UCLA physician champions on how to streamline certain 
orders and improve team-based primary care to ultimately improve HM completion rates. Displayed below 
is a page taken from the January 2020 Best Practices document.  
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6. Leadership Support Training Intervention Details 

Overview 
 
In addition to the standard communication and peer comparison interventions, the physician leads and 
non-clinical managers in Condition 3 also received leadership training. Note that there were only 11 clinic 
leads in Condition 3 (and 33 clinic leads in the experiment) because non-clinical managers covered for 
physician leads in some clinics and some physician leads did not meet the experiment’s inclusion criteria 
(e.g., due to FTE < 50%).  
 
The aim of the leadership training intervention was to provide physician leads and non-clinical managers 
with the skills needed to foster a collaborative environment at their workplace, improve team-based 
primary care at their clinic, support their fellow PCPs, and engage their colleagues in a continuous cycle 
of quality improvement. The workshop curriculum guided them to formulate quality improvement goals for 
their clinic, design strategies to reach these goals, and disseminate best practices and key takeaways to 
the other PCPs at their clinic (e.g., core principles of team-based primary care, meaningful use of data to 
drive quality improvement). 

As part of the leadership training intervention, physician leads and non-clinical managers within clinics 
randomized into Condition 3 attended two workshops on leadership and quality improvement. The two 
seminars occurred on December 3rd, 2019, and March 10th, 2020, respectively. Following the first 
workshop, physician leads and non-clinical managers also received additional one-on-one advice (via 
telephone calls, emails, and in-person meetings) from the DOM Quality Team. These meetings were 
intended to allow the clinic leadership team to revisit the takeaways from the workshop so they could 
formulate quality improvement goals and implementation plans to further improve team-based primary 
care at their clinics. All dyads were encouraged to schedule monthly all-clinic staff meetings to foster a 
communicative, positive team environment, discuss care gaps, and find strategies to enhance primary 
care quality.   
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December 2019 Workshop 
 
The first primary care leadership workshop was designed to help clinic physician leads and non-clinical 
managers recognize the importance of team-based primary care and encourage them to subsequently 
collaborate with clinical staff (e.g., front desk staff, nursing staff, other physicians) to more effectively 
foster team-based primary care within their own clinic. A copy of the workshop agenda can be found 
below.  

● The workshop began by providing attendees a history and background on UCLA DOM’s primary 
care network along with a discussion of the increasingly complex nature of primary care in recent 
years.  

● Participants were then asked to participate in a Plan-Do-Study-Act (PDSA) team-building 
exercise with those at their table. This exercise (Constructing a Mr. Potato Head) is a quality 
improvement exercise for team building designed by the Institute for Healthcare Improvement (3). 

○ Mr. Potato Head activity (see photo further below): Each team was tasked to try and 
construct the Mr. Potato Head as quickly as possible. After each timed attempt at 
constructing Mr. Potato Head, teams were encouraged to debrief with one another to 
identify what went right and what could be improved before beginning another attempt. 
Once all teams had made three attempts, the workshop attendees reconvened to debrief 
each other about the exercise. This was done to highlight the importance of 
communication and teamwork in complex tasks such as primary care.  

● Next, the DOM Quality Team discussed the fundamental tenets of effective team-based primary 
care. These core tenets include: 

○ Defined Purpose  
○ Shared Goals 
○ Clear Roles 
○ Mutual Trust 
○ Effective Communication 
○ Measurable Processes and Outcomes 

● Attendees were then split into groups for a breakout session where they brainstormed how to 
improve team-based primary care at UCLA Health using these core tenets. Following the 
brainstorming period, attendees were asked to report their suggestions to the larger group.  

● To conclude the session, attendees were told to anticipate in one-on-one Quality Improvement 
(QI) meetings with the DOM Quality Team in the upcoming months. Additionally, attendees were 
asked to take 10-15 minutes out of their monthly clinic meetings to have data-driven 
conversations with their clinic staff. Whether or not these conversations occurred was not formally 
tracked. 
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Agenda for December 2019 Leadership Training Workshop 
 
Displayed below is the agenda from the first Primary Care Leadership Workshop which took place in 
December 2019. Attendees (Condition 3 clinic physician leads and non-clinical managers) learned about 
UCLA’s vision for primary care excellence, participated in team-building exercises, and brainstormed how 
to utilize best practices from the workshop in order to improve primary care practices at their respective 
clinics.  
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Mr. Potato Head Teamwork Exercise 
 
As part of the Primary Care Leadership Workshop, attendees participated in a Mr. Potato head exercise 
in order to learn about Plan-Do-Study-Act cycles while emphasizing the importance of communication. 
Participants were informed that these skills could be used to experiment with solutions to clinic workflow 
challenges.  
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Presentation Slides from December 2019 Leadership Training Workshop 
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*Note the “Feb 2020” date listed on Slide 16 was tentative. Following the first workshop in December 
2019, DOM leadership decided to have the second workshop take place in March 2020. 
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March 2020 Leadership Training Workshop 
 
The second primary care leadership workshop aimed to continue the conversation about fostering team-
based primary care and translating these efforts into practice so as to improve clinical quality measures at 
a clinic level. Attendees were encouraged to take initiative to improve clinic performance in ways they 
saw fit for their clinic. 

● This second primary care leadership workshop included a guest speaker who is a widely 
recognized expert in designing and implementing pay-for-performance models in primary care. 
The central message of this part of the workshop was that successful primary care networks 
would foster the following: 

○ Core values 
○ Team-based care 
○ Senior management and board buy-in 
○ A non-judgmental workspace  

● Next, a UCLA DOM member shared an experience about how they track up-to-date information 
on their patients’ health statuses. 

● Attendees were then split up for a breakout session. Each table was assigned a clinical quality 
measure (HbA1c screening, BP control, etc.) and asked to identify current primary care gaps and 
craft solutions to address them. After brainstorming ideas, each group then reported their findings 
to the larger group. 

● Finally, attendees were reminded to utilize available data and their own clinical experience to 
identify best practices for their own clinics in order to deliver high quality primary care to their 
patients.  

Attendees were trained on how to guide conversations with their co-workers whereby they could 
formulate performance/quality improvement goals, design effective strategies to reach these goals, and 
track their clinic's progress.  
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Presentation Slides from March 2020 Leadership Training Workshop 
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7. Quarterly Survey Materials, Schedule, and Completion Rates 

 
Quarterly Survey Questions 
 
The questions from the quarterly survey are displayed below (excluding the questions that measured 
physicians’ self-reported attendance at professional activities and committees). See questions 8, 15, and 
16 for our measures of perceived leadership support, job satisfaction, and burnout, respectively. Note that 
CareConnect is the name of UCLA Health’s Electronic Health Record system (Epic Systems, ©1979).  
 
 1.  The degree to which my care team works efficiently together is: (4) 

● Poor  
● Marginal 
● Satisfactory 
● Good 
● Optimal  

 
2.  My proficiency with using CareConnect is: (4) 

● Poor  
● Marginal 
● Satisfactory 
● Good 
● Optimal  

 
3.  I have frequent opportunities to make improvements at my clinic. (5) 

● Strongly Disagree 
● Disagree 
● Neither Agree Nor Disagree 
● Agree 
● Strongly Agree 
 

4.  I am involved in deciding on changes that affect my work and care team. (5) 
● Strongly Disagree 
● Disagree 
● Neither Agree Nor Disagree 
● Agree 
● Strongly Agree 

 
5.  I have adequate performance feedback and best practice guidelines to help me provide high quality 
care. 

● Strongly Disagree 
● Disagree 
● Neither Agree Nor Disagree 
● Agree 
● Strongly Agree 

 
6.  I am confident in my ability to use performance feedback and best practice guidelines to help me 
provide high quality care.  

● Strongly Disagree 
● Disagree 
● Neither Agree Nor Disagree 
● Agree 
● Strongly Agree 

 
7.  I feel supported, understood, and valued by my work colleagues. (6) 

● Strongly Disagree 
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● Disagree 
● Neither Agree Nor Disagree 
● Agree 
● Strongly Agree 
 

8.  I feel supported, understood, and valued by my department leaders. (6) 
● Strongly Disagree 
● Disagree 
● Neither Agree Nor Disagree 
● Agree 
● Strongly Agree 

 

Most people compare themselves from time to time with others. For example, they may compare the way 
they feel, their opinions, their abilities, and/or their situation with those of other people. There is nothing 
particularly ‘good’ or ‘bad’ about this type of comparison, and some people do it more than others.  
 
We would like to find out how often you compare yourself with other people. To do that we would like to 
ask you to indicate how much you agree with each statement below. 
 
9.  If I want to find out how well I have done something, I compare what I have done with how others have 
done. (7)  

● Strongly Disagree 
● Disagree 
● Neither Agree Nor Disagree 
● Agree 
● Strongly Agree 

 
10.  If I want to learn more about something, I try to find out what others think about it. (7) 

● Strongly Disagree 
● Disagree 
● Neither Agree Nor Disagree 
● Agree 
● Strongly Agree 

 
Please rate the extent to which each reason below describes why you are currently engaged in your 
profession: 
 
11.  Because I enjoy this work very much. (8) 

● Not at all 
● Very Little 
● A Little 
● Moderately 
● Strongly 
● Very Strongly 
● Exactly 

 
12.  Because this job fits my personal values. (8) 

● Not at all 
● Very Little 
● A Little 
● Moderately 
● Strongly 
● Very Strongly 
● Exactly 



 35 

 
13.  Because this job affords me a desirable standard of living. (8) 

● Not at all 
● Very Little 
● A Little 
● Moderately 
● Strongly 
● Very Strongly 
● Exactly 

 
14.  Because my reputation depends on it. (8) 

● Not at all 
● Very Little 
● A Little 
● Moderately 
● Strongly 
● Very Strongly 
● Exactly 

 
15.  Taking everything into consideration, how do you feel about your job as a whole? (9) 

● Extremely Dissatisfied  
● Dissatisfied 
● Somewhat Dissatisfied 
● Neutral 
● Somewhat Satisfied 
● Satisfied 
● Extremely Satisfied 

 
16.  Overall, based on your definition of burnout, how would you rate your level of burnout? (10) 

● I enjoy my work. I have no symptoms of burnout.   
● Occasionally I am under stress, and I don’t always have as much energy as I once did, but I don’t 

feel burned out.   
● I am definitely burning out and have one or more symptoms of burnout, such as physical and 

emotional exhaustion.   
● The symptoms of burnout that I am experiencing will not go away. I think about frustration at work 

a lot.  
● I feel completely burned out and often wonder if I can go on. I am at the point where I may need 

some changes or may need to seek some sort of help. 
 
17.  In the past three months, what were the two most significant barriers that hindered your delivery of 
excellent patient care?  

________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 

 
Demographic Information 

Please answer the following confidential demographic questions. You will only need to complete this 
section once. This section will help us identify how population characteristics might relate to physician 
experiences. 
 
1.  What is your age? 

__________________________________________ 
 
2.  What year did you graduate from medical school? 

__________________________________________ 
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3.  When did you start practicing medicine at your current clinic?  

● Year   _________________________________ 
● Month   ________________________________ 

 
4.  Are you of Hispanic or Latino origin or descent? 

● Yes, Hispanic or Latino  
● No, not Hispanic or Latino   

 
5.  What is your race? (Mark one or more)  

● White   
● Black or African American   
● Asian   
● Native Hawaiian or other Pacific Islander   
● American Indian or Alaska Native   
● Some other race, ethnicity, or origin   
● I would rather not answer   

 
6.  Do you currently describe yourself as male, female or transgender? 

● Male   
● Female   
● Transgender   
● None of these   
● I would rather not answer   

 
7.  Please describe your relationship status. 

● Single   
● Married  
● In a relationship  
● Living as married  
● Widowed/Widower  
● Divorced or Separated 

 
8.  Do you have any children or dependents that you look after?  

● Yes  
● No 
(If yes to above question, then ask) 
 

9.  If yes, how many? 
________________________________________________________ 
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Quarterly Survey Schedule and Completion Rates 
 
Table S4. Quarterly Survey Launch Dates 

Quarterly 
Survey 

Launch Date 
 

  
1 October 3rd, 2019 

2 January 8th, 2020 

3 April 7th, 2020 

4 July 13th, 2020 
 

 
 
 
Table S5. Survey Completion Rates 
 

Quarterly Survey Overall Condition 1 Condition 2 Condition 3 p 

      
1. October, 2019 98.0% 

(195/199) 
 

98.4% 
(64/65) 

98.4% 
(63/64) 

97.1% 
(68/70) 

1.00 

2. January, 2020 91.5% 
(182/199) 

 

93.8% 
(61/65) 

93.8% 
(60/64) 

87.1% 
(61/70) 

0.32 

3. April, 2020 93.0% 
(185/199) 

 

92.3% 
(60/65) 

90.6% 
(58/64) 

94.3% 
(66/70) 

0.84 

4. July, 2020 88.4% 
(176/199) 

90.8% 
(59/65) 

82.8% 
(53/64) 

 

91.4% 
(64/70) 

0.26 

 
Note: The p-value in the right column is from a Fisher’s exact test, which evaluates whether the 
completion rates in each of the three conditions are statistically different from one another. 
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8. Primary Analysis of HM Order Rates  

Table S6 includes our primary regressions reported in the manuscript using mixed effects binomial logistic 
regressions. As explained in the statistical analysis section of the manuscript, the model assumes that 
each patient’s number of orders placed follows a binomial distribution, where the number of trials is the 
patient’s number of open topics, and a logit-linear function is used to estimate the probability that a 
patient has an order placed for any given open topic.  

Table S6. Estimated Treatment Effects on HM Order Rates (Mixed Effects Binomial Logistic Regressions) 

A. Conditions 2 and 3 Combined (vs. Condition 1) Contrast 

 Dependent variable: 

 HM Order Rate 
 (1) (2) (3) 

Condition 2+3 (vs. Condition 1) 0.078 0.078 0.120 
 (0.100) (0.096) (0.082) 

Controlling for Patient Baseline HM Completion Rate No Yes Yes 

Controlling for Patient and Provider Characteristics No No Yes 

Observations 46,631 44,282 44,166 

Note: Mixed effects binomial logistic regressions with physician and clinic random effects were used to 
estimate the treatment effect of Conditions 2 and 3 combined (vs. 1) on HM order rates. Patient 
characteristics include patients’ age, gender, and ZIP code. Provider characteristics include providers’ 
gender, race, years since graduating medical school, and years of working at UCLA Health. 
Observations differ between models because of variables with missing values. Statistical significance is 
indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 

 
B. Condition 2 (vs. Condition 1) and Condition 3 (vs. Condition 1) Contrasts 

 Dependent variable: 
 HM Order Rate 
 (1) (2) (3) 

Condition 2 (vs. Condition 1) 0.078 0.075 0.092 
 (0.114) (0.110) (0.093) 

Condition 3 (vs. Condition 1) 0.078 0.081 0.145 

 (0.116) (0.112) (0.096) 

Controlling for Patient Baseline HM Completion Rate No Yes Yes 

Controlling for Patient and Provider Characteristics No No Yes 

Observations 46,631 44,282 44,166 

Note: Mixed effects binomial logistic regressions with physician and clinic random effects were used to 
estimate differences between conditions in HM order rates. Patient characteristics include patients’ age, 
gender, and ZIP code. Provider characteristics include providers’ gender, race, years since graduating 
medical school, and years of working at UCLA Health. Observations differ between models because of 
variables with missing values. Statistical significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 

 

 



 39 

C. Condition 3 (vs. 2) Contrast 
 Dependent variable: 

 HM Order Rate 

 (1) (2) (3) 
 

Condition 3 (vs. Condition 2) 0.000 0.006 0.054 
 (0.116) (0.112) (0.095) 

Note: The coefficients reflect linear contrasts using the coefficients from the 
corresponding models in Panel B above. Statistical significance is indicated by: *** p < 
0.01; ** p < 0.05; * p < 0.10. 
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9. Robustness Checks and Secondary Analyses for HM Order Rates 

 
Robustness Check: Pre-registered Alternative Models Estimating Treatment Effects on Order Rates 
 
Table S7 shows results from binomial logistic regressions with standard errors clustered by clinic. Again, 
the model assumes that each patient’s number of orders placed follows a binomial distribution, where the 
number of trials is the patient’s number of open topics, and a logit-linear function is used to estimate the 
probability that a patient has an order placed for any given open topic. Table S8 shows linear mixed 
effects regressions with physician and clinic random effects, and Table S9 shows Ordinary Least Squares 
(OLS) regressions with standard errors clustered by clinic.  

Table S7. Estimated Treatment Effects on HM Order Rates (Binomial Logistic Regressions with Clustered 
Standard Errors) 

A. Conditions 2 and 3 Combined (vs. Condition 1) Contrast 

 Dependent variable: 

 HM Order Rate 
 (1) (2) (3) 

Condition 2+3 (vs. Condition 1) 0.073 0.069 0.106 
 (0.087) (0.082) (0.074) 

Controlling for Patient Baseline HM Completion Rate No Yes Yes 

Controlling for Patient and Provider Characteristics No No Yes 

Observations 46,631 44,282 44,166 

Note: Binomial logistic regressions with standard errors clustered by clinic were used to estimate the 
treatment effect of Conditions 2 and 3 combined (vs. 1) on HM order rates. Patient characteristics 
include patients’ age and gender. Zip codes could not be included as a control because the regression 
did not converge. Provider characteristics include providers’ gender, race, years since graduating 
medical school, and years of working at UCLA Health. Observations differ between models because of 
variables with missing values. Statistical significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 

 
  



 41 

 
B. Condition 2 (vs. Condition 1) and Condition 3 (vs. Condition 1) Contrasts 

 Dependent variable: 

 HM Order Rate 
 (1) (2) (3) 

Condition 2 (vs. Condition 1) 0.102 0.097 0.106 
 (0.101) (0.100) (0.089) 

Condition 3 (vs. Condition 1) 0.043 0.041 0.106 

 (0.109) (0.102) (0.094) 

Controlling for Patient Baseline HM Completion Rate No Yes Yes 

Controlling for Patient and Provider Characteristics No No Yes 

Observations 46,631 44,282 44,166 

Note: Binomial logistic regressions with standard errors clustered by clinic were used to estimate 
differences between conditions in HM order rates. Patient characteristics include patients’ age 
and gender. Zip code could not be included as a control because the regression did not 
converge. Provider characteristics include providers’ gender, race, years since graduating 
medical school, and years of working at UCLA Health. Observations differ between models 
because of variables with missing values. Statistical significance is indicated by: *** p < 0.01; ** 
p < 0.05; * p < 0.10. 

C. Condition 3 (vs. 2) Contrast 
 Dependent variable: 

 HM Order Rate 

 (1) (2) (3) 
 

Condition 3 (vs. Condition 2) -0.059 -0.056 0.000 
 (0.122) (0.122) (0.109) 

Note: The coefficients reflect linear contrasts using the coefficients from the 
corresponding models in Panel B above. Statistical significance is indicated by: 
*** p < 0.01; ** p < 0.05; * p < 0.10. 
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Table S8. Estimated Treatment Effects on HM Order Rates (Linear Mixed Effects Regressions) 

A. Conditions 2 and 3 Combined (vs. Condition 1) Contrast 

 Dependent variable: 

 HM Order Rate 
 (1) (2) (3) 

Condition 2+3 (vs. Condition 1) 0.008 0.008 0.013* 
 (0.009) (0.009) (0.007) 

Controlling for Patient Baseline HM Completion Rate No Yes Yes 

Controlling for Patient and Provider Characteristics No No Yes 

Observations 46,631 44,282 44,166 

Note: Linear mixed effects regressions with physician and clinic random effects were used to 
estimate the treatment effect of Conditions 2 and 3 combined (vs. 1) on HM order rates. 
Patient characteristics include patients’ age, gender, and ZIP code. Provider characteristics 
include providers’ gender, race, years since graduating medical school, and years of working 
at UCLA Health. Observations differ between models because of variables with missing 
values. Statistical significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 

 

B. Condition 2 (vs. Condition 1) and Condition 3 (vs. Condition 1) Contrasts 

 Dependent variable: 

 HM Order Rate 
 (1) (2) (3) 

Condition 2 (vs. Condition 1) 0.008 0.008 0.011 
 (0.011) (0.010) (0.009) 

Condition 3 (vs. Condition 1) 0.008 0.009 0.015* 

 (0.011) (0.011) (0.009) 

Controlling for Patient Baseline HM Completion Rate No Yes Yes 

Controlling for Patient and Provider Characteristics No No Yes 

Observations 46,631 44,282 44,166 

Note: Linear mixed effects regressions with physician and clinic random effects were used to 
estimate differences between conditions in HM order rates. Patient characteristics include 
patients’ age, gender, and ZIP code. Provider characteristics include providers’ gender, race, 
years since graduating medical school, and years of working at UCLA Health. Observations 
differ between models because of variables with missing values. Statistical significance is 
indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 
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C. Condition 3 (vs. Condition 2) Contrast 
 Dependent variable: 

 HM Order Rate 

 (1) (2) (3) 
 

Condition 3 (vs. Condition 2) 0.0002 0.001 0.004 
 (0.011) (0.011) (0.009) 

Note: The coefficients reflect linear contrasts using the coefficients from the 
corresponding models in Panel B above. Statistical significance is indicated by: 
*** p < 0.01; ** p < 0.05; * p < 0.10. 

The marginally significant coefficients in Model (3) of Panels A and B are not stable across specifications 
so we do not interpret them as revealing true treatment effects. 
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Table S9. Estimated Treatment Effects on HM Order Rates (OLS Regressions with Clustered Standard 
Errors) 

A. Conditions 2 and 3 Combined (vs. Condition 1) Contrast 

 Dependent variable: 

 HM Order Rate 
 (1) (2) (3) 

Condition 2+3 (vs. Condition 1) 0.008 0.008 0.014** 
 (0.009) (0.008) (0.007) 

Controlling for Patient Baseline HM Completion Rate No Yes Yes 

Controlling for Provider Characteristics No No Yes 

Observations 46,631 44,282 44,166 

R2 0.0002 0.004 0.018 

Note: OLS regressions with standard errors clustered by clinic were used to estimate the 
treatment effect of Conditions 2 and 3 combined (vs. 1) on HM order rates. Patient 
characteristics include patients’ age, gender, and ZIP code. Provider characteristics include 
providers’ gender, race, years since graduating medical school, and years of working at 
UCLA Health. Observations differ between models because of variables with missing values. 
Statistical significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 

  

B. Condition 2 (vs. Condition 1) and Condition 3 (vs. Condition 1) Contrasts 

 Dependent variable: 

 HM Order Rate 
 (1) (2) (3) 

Condition 2 (vs. Condition 1) 0.011 0.011 0.015* 
 (0.011) (0.010) (0.008) 

Condition 3 (vs. Condition 1) 0.005 0.005 0.013 

 (0.011) (0.010) (0.009) 

Controlling for Patient Baseline HM Completion Rate No Yes Yes 

Controlling for Patient and Provider Characteristics No No Yes 

Observations 46,631 44,282 44,166 

R2 0.0003 0.004 0.018 

Note: OLS regressions with standard errors clustered by clinic were used to estimate differences 
between conditions in HM order rates. Patient characteristics include patients’ age, gender, and 
ZIP code. Provider characteristics include providers’ gender, race, years since graduating medical 
school, and years of working at UCLA Health. Observations differ between models because of 
variables with missing values. Statistical significance is indicated by: *** p < 0.01; ** p < 0.05; * p 
< 0.10. 
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C. Condition 3 (vs. Condition 2) Contrast 
 Dependent variable: 

 HM Order Rate 

 (1) (2) (3) 
 

Condition 3 (vs. Condition 2) -0.006 -0.006 -0.002 
 (0.012) (0.012) (0.008) 

Note: The coefficients reflect linear contrasts using the coefficients from the 
corresponding models in Panel B above. Statistical significance is indicated by: 
*** p < 0.01; ** p < 0.05; * p < 0.10. 

The significant and marginally significant coefficients in Model (3) of Panels A and B are not stable across 
specifications so we do not interpret them as revealing true treatment effects. 
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Secondary Analysis: Order Rates Moderated by Physician Baseline Performance  
 
We examined whether the effects of peer comparison on order rates were moderated by baseline 
performance (physicians’ HM completion rates at baseline; from July-October 2019) using both a 
continuous and categorical version of the moderator (Tables S10 and S11). We were specifically 
interested in the Condition 2 (vs. Condition 1) contrast and its interaction with baseline performance 
because they allow us to isolate the heterogeneous treatment effects of peer comparison information 
(without conflation with the potential heterogeneous effects of leadership support training). 

Table S10. Order Rates Moderated by Physicians’ Baseline Performance (Continuous) 

 Dependent variable: 

 HM Order Rate 
 (1) (2) 

Condition 2 (vs. Condition 1) 0.097 0.083 
 (0.100) (0.092) 

Condition 3 (vs. Condition 1) 0.058 0.091 
 (0.102) (0.095) 

Baseline HM Completion Rate 0.022*** 0.013** 
 (0.006) (0.005) 

Condition 2 (vs. Condition 1) *  
Baseline HM Completion Rate 

-0.005 -0.002 

(0.007) (0.006) 

Condition 3 (vs. Condition 1) *  
Baseline HM Completion Rate 

0.000 0.004 

(0.007) (0.006) 

Controlling for Patient and Provider Characteristics No Yes 

Observations 46,336 46,218 

Note: Mixed effects binomial logistic regressions with physician and clinic random effects were 
used to estimate the coefficients. Baseline HM Completion Rate is mean-centered. Patient 
characteristics include patients’ age, gender, and ZIP code. Provider characteristics include 
providers’ gender, race, years since graduating medical school, and years of working at UCLA 
Health. Observations differ between models because of variables with missing values. Statistical 
significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 
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Table S11. Order Rates Moderated by Baseline Performance (Categorical) 

A. Regressions with Interactions 

 Dependent variable: 

 HM Order Rate 
 (1) (2) 

Condition 2 (vs. Condition 1) 0.133 0.004 
 (0.167) (0.151) 

Condition 3 (vs. Condition 1) 0.068 -0.020 
 (0.169) (0.151) 

Baseline “Almost High Performer” 0.209 -0.001 
 (0.144) (0.126) 

Baseline “High Performer” 0.356** 0.167 
 (0.149) (0.133) 

Baseline “Top Performer” 0.625*** 0.311* 
 (0.196) (0.178) 
   

Condition 2 (vs. Condition 1) * 
Baseline “Almost High Performer” 

-0.036 0.144 

(0.194) (0.173) 

Condition 2 (vs. Condition 1) *  
Baseline “High Performer”  

-0.064 0.045 

(0.198) (0.174) 

Condition 2 (vs. Condition 1) * 
Baseline “Top Performer” 

-0.066 0.043 

(0.260) (0.227) 

Condition 3 (vs. Condition 1) * 
Baseline “Almost High Performer” 

-0.109 0.112 

(0.190) (0.167) 

Condition 3 (vs. Condition 1) *  
Baseline “High Performer” 

0.028 0.158 

(0.202) (0.175) 

Condition 3 (vs. Condition 1) *  
Baseline “Top Performer” 

0.107 0.220 

(0.252) (0.222) 

Controlling for Patient and Provider Characteristics No Yes 

Observations 46,336 46,218 

Note: Mixed effects binomial logistic regressions with physician and clinic random effects were 
used to estimate the coefficients. The baseline performance tiers include: “Almost High 
Performer” = 55-65% completion rate; “High Performer” = >65% completion rate, but not top 
25 ranked score; “Top Performer” = top 25 ranked score; with “Low Performer = <55% 
completion rate as the reference group. Patient characteristics include patients’ age, gender, 
and ZIP code. Provider characteristics include providers’ gender, race, years since graduating 
medical school, and years of working at UCLA Health. Observations differ between models 
because of variables with missing values. Statistical significance is indicated by: *** p < 0.01; 
** p < 0.05; * p < 0.10. 
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B. Treatment Effects within Each Performance Tier 

 Dependent variable: 

 HM Order Rates 
 (1) (2) (3) (4) 

Condition 2 (vs. Condition 1) 0.004 0.149 0.050 0.047 
 (0.151) (0.125) (0.132) (0.196) 
     

Condition 3 (vs. Condition 1) -0.020 0.092 0.138 0.200 
 (0.151) (0.129) (0.136) (0.187) 

Baseline Performance Tier 
Low  

Performer 
Almost High 
Performer 

High 
Performer 

Top 
Performer 

Note: The coefficients reflect the estimated treatment effects among PCPs within each performance tier 
(indicated in the last row of the table) and come from Model (2) in Panel A. For instance, the treatment 
effect of Condition 2 (vs. 1) within the “Top Performer” tier (0.022) is estimated using the following linear 
contrast with the coefficients from Model (2) in Panel A: Condition 2 (vs. Condition 1) * Baseline “Top 
Performer” + Condition 2 (vs. Condition 1) = (0.029 - 0.007). The baseline performance tiers include: 
“Low Performer” = <55% completion rate; “Almost High Performer” = 55-65% completion rate; “High 
Performer” = >65% completion rate, but not top 25 ranked score; “Top Performer” = top 25 ranked 
score. Statistical significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 
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10. Primary Analysis of Job Satisfaction and Burnout in April 2020 

 
Table S12. Estimated Treatment Effects on Job Satisfaction (April 2020) 

A. Condition 2 (vs. Condition 1) and Condition 3 (vs. Condition 1) Contrasts 
 

 Dependent variable: 
  

 Job Satisfaction 
 (1) (2) (3) (4) 

Condition 2 (vs. Condition 1) -0.519** -0.631*** -0.549** -0.564** 

 (0.250) (0.217) (0.235) (0.240) 

Condition 3 (vs. Condition 1) -0.179 -0.237 -0.103 -0.120 
 (0.207) (0.148) (0.155) (0.150) 

 

Controlling for Baseline Job Satisfaction No Yes Yes Yes 

Controlling for Provider Characteristics No No Yes Yes 

Controlling for COVID Case Load No No No Yes 

Observations 183 177 177 177 

R2 0.028 0.361 0.398 0.415 

Note: OLS regressions with standard errors clustered by clinic were used to estimate 
differences between conditions in job satisfaction. Provider characteristics include 
providers’ gender, race, years since graduating medical school, and years of working at 
UCLA Health. Observations differ between models because of variables with missing 
values. Statistical significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 

B. Condition 3 (vs. Condition 2) Contrast 
 

 Dependent variable: 
 Job Satisfaction 
 (1) (2) (3) (4) 

Condition 3 (vs. Condition 2) 0.341 0.395** 0.447** 0.444* 
 (0.249) (0.197) (0.219) (0.230) 

Note: The coefficients reflect linear contrasts using the coefficients from the 
corresponding models in Panel A above. Statistical significance is indicated by: 
*** p < 0.01; ** p < 0.05; * p < 0.10. 
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Table S13. Estimated Treatment Effects on Burnout (April 2020) 

A. Condition 2 (vs. Condition 1) and Condition 3 (vs. Condition 1) Contrasts 
 

 Dependent variable: 
  

 Burnout 
 (1) (2) (3) (4) 

Condition 2 (vs. Condition 1) 0.539** 0.360** 0.329** 0.330** 

 (0.217) (0.152) (0.151) (0.152) 

Condition 3 (vs. Condition 1) 0.159 -0.070 -0.112 -0.111 
 (0.141) (0.112) (0.123) (0.121) 

 

Controlling for Baseline Burnout No Yes Yes Yes 

Controlling for Provider Characteristics No No Yes Yes 

Controlling for COVID Case Load No No No Yes 

Observations 180 174 174 174 

R2 0.065 0.471 0.486 0.488 

Note: OLS regressions with standard errors clustered by clinic were used to estimate 
differences between conditions in burnout. Provider characteristics include providers’ 
gender, race, years since graduating medical school, and years of working at UCLA 
Health. Observations differ between models because of variables with missing values. 
Statistical significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 

B. Condition 3 (vs. Condition 2) Contrast 
 

 Dependent variable: 
 Burnout 
 (1) (2) (3) (4) 

Condition 3 (vs. Condition 2) -0.380* -0.430** -0.441** -0.441** 
 (0.211) (0.172) (0.181) (0.183) 

Note: The coefficients reflect linear contrasts using the coefficients from the 
corresponding models in Panel A above. Statistical significance is indicated by: 
*** p < 0.01; ** p < 0.05; * p < 0.10. 
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11. Robustness Checks and Secondary Analyses for Job Satisfaction and Burnout  

 
Placebo Test: Regression Analysis of Proficiency with CareConnect 
 
We estimated our primary specification with an outcome that we would not expect to be impacted by the 
interventions. We specifically used physicians’ responses to the following item in the April 2020 quarterly 
survey as the outcome: “My proficiency with using CareConnect is: (1) Poor, (2) Marginal, (3) 
Satisfactory, (4) Good, (5) Optimal.”  

Table S14. Estimated Treatment Effects on Proficiency with CareConnect (April 2020) 

A. Condition 2 (vs. Condition 1) and Condition 3 (vs. Condition 1) Contrasts 
 

 Dependent variable: 
  

 CareConnect Proficiency 
 (1) 

Condition 2 (vs. Condition 1) -0.139 
 (0.087) 

Condition 3 (vs. Condition 1) -0.168** 
 (0.082) 

Controlling for Baseline 
CareConnect Proficiency 

Yes 

Controlling for Provider 
Characteristics 

Yes 

Observations 179 

R2 0.320 

Note: OLS regression with standard errors clustered by clinic was 
used to estimate differences between conditions in CareConnect 
proficiency. Provider characteristics include providers’ gender, race, 
years since graduating medical school, and years of working at 
UCLA Health. Statistical significance is indicated by: *** p < 0.01; ** 
p < 0.05; * p < 0.10. 

B. Condition 3 (vs. Condition 2) Contrast 
 

 Dependent variable: 
 CareConnect Proficiency 
 (3) 

Condition 3 (vs. Condition 2) -0.029 
 (0.093) 

Note: The coefficient reflects a linear contrast using the coefficients 
from Panel A above. Statistical significance is indicated by: *** p < 
0.01; ** p < 0.05; * p < 0.10. 

 
The placebo item was not impacted by either intervention: the effect of the peer comparison intervention 
alone (Condition 2 (vs. 1)) was null, and the effect of leadership training was null (Condition 3 (vs. 2)). We 
do not know why the two interventions combined (Condition 3 (vs. 1)) had a negative effect on the 
placebo item, and we suspect this is spurious. Importantly, this effect could not explain our findings about 
job satisfaction and burnout.  
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Secondary Analysis: Effects on Physician Leads and Non-Leads 
 
To better understand the effects of leadership support training, we also examined whether the benefits 
trickled down to fellow PCPs who were not physician leads and thus did not receive training personally. 
Specifically, we analyzed the effects of our interventions on PCPs who were not leaders [“non-leads”; 
columns (1)-(3)] and PCPs who were leaders [“leads”; columns (4)-(6)]. Note that we use Condition 2 as 
the reference group in these regressions because the main contrast of interest is Condition 3 (vs. 
Condition 2), which reflects the impact of leadership training. 
 
Table S15. Estimated Treatment Effects on Job Satisfaction for Physician Leads and Non-Leads (April 
2020) 

 Dependent variable: 

 Job Satisfaction 
 (1) (2) (3) (4) (5) (6) 

Condition 1 (vs. Condition 2) 0.542* 0.536* 0.524 0.505 0.745 0.463 
 (0.299) (0.296) (0.330) (0.569) (0.569) (0.614) 

Condition 3 (vs. Condition 2) 0.294 0.356 0.435 0.636 0.636 0.946* 
 (0.329) (0.348) (0.362) (0.498) (0.437) (0.543) 

Subsample 
Only Non-

Leads 
Only Non-

Leads 
Only Non-

Leads 
Only  

Leads 
Only  

Leads 
Only 

Leads 

Controlling for Baseline Job 
Satisfaction 

No Yes Yes No Yes Yes 

Controlling for Provider 
Characteristics 

No No Yes No No Yes 

Observations 152 147 147 31 31 31 

R2 0.030 0.056 0.135 0.060 0.161 0.488 

Note: OLS regressions with standard errors clustered by clinic were used to estimate the differences 
between conditions in job satisfaction. Provider characteristics include providers’ gender, race, years 
since graduating medical school, and years of working at UCLA Health. Statistical significance is 
indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 
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Table S16. Estimated Treatment Effects on Burnout for Physician Leads and Non-Leads (April 2020) 

 Dependent variable: 

 Burnout 
 (1) (2) (3) (4) (5) (6) 

Condition 1 (vs. Condition 2) -0.511** -0.520** -0.518** -0.744** -0.775** -0.852** 
 (0.249) (0.233) (0.254) (0.322) (0.302) (0.363) 

Condition 3 (vs. Condition 2) -0.419 -0.476* -0.469* -0.209 -0.210 -0.453 
 (0.256) (0.264) (0.282) (0.301) (0.305) (0.446) 

Subsample 
Only Non-

Leads 
Only Non-

Leads 
Only Non-

Leads 
Only  

Leads 
Only  

Leads 
Only  

Leads 

Controlling for Baseline 
Burnout 

No Yes Yes No Yes Yes 

Controlling for Provider 
Characteristics 

No No Yes No No Yes 

Observations 150 145 145 30 30 30 

R2 0.059 0.082 0.102 0.173 0.177 0.360 

Note: OLS regressions with standard errors clustered by clinic were used to estimate the differences 
between conditions in burnout. Provider characteristics include providers’ gender, race, years since 
graduating medical school, and years of working at UCLA Health. Statistical significance is indicated by: 
*** p < 0.01; ** p < 0.05; * p < 0.10. 
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Secondary Analysis: Job Satisfaction and Burnout Moderated by Baseline Performance  
 
We examined whether the effects of peer comparison on job satisfaction and burnout were moderated by 
baseline performance (physicians’ HM completion rates at baseline; from July-October 2019) using both a 
continuous and categorical version of the moderator (Tables S17 and S18). We were specifically 
interested in the Condition 2 (vs. Condition 1) contrast and its interaction with baseline performance 
because they allow us to isolate the heterogeneous treatment effects of peer comparison information 
(without conflation with the potential heterogeneous effects of leadership support training). 
 
 
Table S17. Job Satisfaction Moderated by Baseline Performance (Continuous) 

 

 Dependent variable: 
  

 Job Satisfaction 
 (1) (2) (3) 

 

Condition 2 (vs. Condition 1) -0.507** -0.605*** -0.524** 
 (0.243) (0.218) (0.230) 
    

Condition 3 (vs. Condition 1) -0.170 -0.215 -0.090 
 (0.196) (0.143) (0.153) 
    

Baseline HM Completion Rate -0.020** -0.005 -0.006 
 (0.010) (0.008) (0.007) 
    

Condition 2 (vs. Condition 1) * 
Baseline HM Completion Rate 

0.031* 0.019 0.017 

(0.016) (0.015) (0.013) 
    

Condition 3 (vs. Condition 1) *  
Baseline HM Completion Rate 

0.034*** 0.012 0.014 

(0.013) (0.011) (0.010) 
    

Controlling for Baseline Job Satisfaction No Yes Yes 

Controlling for Provider Characteristics No No Yes 

Observations 182 176 176 

R2 0.044 0.371 0.409 

Note: OLS regressions with standard errors clustered by clinic were used to estimate the 
coefficients. Baseline HM Completion Rate is mean-centered. Provider characteristics 
include providers’ gender, race, years since graduating medical school, and years of working 
at UCLA Health. Observations differ between models because of variables with missing 
values. Statistical significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 
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Table S18. Burnout Moderated by Baseline Performance (Continuous) 
 

 Dependent variable: 
  

 Burnout 
 (1) (2) (3) 

 

Condition 2 (vs. Condition 1) 0.533** 0.349** 0.315** 
 (0.213) (0.152) (0.150) 
    

Condition 3 (vs. Condition 1) 0.153 -0.083 -0.135 
 (0.131) (0.110) (0.128) 
    

Baseline HM Completion Rate 0.014 0.005 0.009 
 (0.011) (0.006) (0.007) 
    

Condition 2 (vs. Condition 1) * 
Baseline HM Completion Rate 

-0.007 -0.007 -0.008 

(0.016) (0.009) (0.010) 
    

Condition 3 (vs. Condition 1) *  
Baseline HM Completion Rate 

-0.006 -0.003 -0.005 

(0.012) (0.008) (0.008) 
    

Controlling for Baseline Burnout No Yes Yes 

Controlling for Provider Characteristics No No Yes 

Observations 179 173 173 

R2 0.078 0.473 0.492 

Note: OLS regressions with standard errors clustered by clinic were used to estimate the 
coefficients. Baseline HM Completion Rate is mean-centered. Provider characteristics 
include providers’ gender, race, years since graduating medical school, and years of working 
at UCLA Health. Observations differ between models because of variables with missing 
values. Statistical significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 
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Table S19. Job Satisfaction Moderated by Baseline Performance Tier (Categorical) 

A. Regressions with Interactions 

 Dependent variable: 
 Job Satisfaction 
 (1) (2) (3) 

Condition 2 (vs. Condition 1) -1.250*** -1.020*** -0.886*** 
 (0.247) (0.193) (0.198) 

Condition 3 (vs. Condition 1) -0.900*** -0.440** -0.352* 
 (0.252) (0.188) (0.208) 

Baseline “Almost High Performer” -0.700** -0.336 -0.333 
 (0.269) (0.217) (0.204) 

Baseline “High Performer” -0.762*** -0.274 -0.313 
 (0.277) (0.236) (0.293) 

Baseline “Top Performer” -0.600*** -0.080 -0.227 
 (0.229) (0.735) (0.584) 

Condition 2 (vs. Condition 1) * 
Baseline “Almost High Performer” 

0.950 0.585 0.448 

(0.613) (0.440) (0.479) 

Condition 2 (vs. Condition 1) *  
Baseline “High Performer”  

1.130** 0.569 0.551 

(0.523) (0.461) (0.499) 

Condition 2 (vs. Condition 1) * 
Baseline “Top Performer” 

0.707* 0.376 0.371 

(0.403) (0.799) (0.696) 

Condition 3 (vs. Condition 1) * 
Baseline “Almost High Performer” 

0.700* 0.240 0.272 

(0.366) (0.265) (0.278) 

Condition 3 (vs. Condition 1) *  
Baseline “High Performer” 

1.329*** 0.450 0.446 

(0.505) (0.355) (0.388) 

Condition 3 (vs. Condition 1) *  
Baseline “Top Performer” 

0.955** 0.103 0.345 

(0.428) (0.792) (0.643) 

Controlling for Baseline Job Satisfaction No Yes Yes 

Controlling for Provider Characteristics No No Yes 

Observations 182 176 176 

R2 0.063 0.374 0.411 

Note: OLS regressions with standard errors clustered by clinic were used to estimate the 
coefficients. Provider characteristics include providers’ gender, race, years since 
graduating medical school, and years of working at UCLA Health. Observations differ 
between models because of variables with missing values. Statistical significance is 
indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 
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B. Treatment Effects within Each Performance Tier 

 Dependent variable: 
  

 Job Satisfaction 
 (1) (2) (3) (4) 

Condition 2 (vs. Condition 1) -0.886*** -0.438 -0.335 -0.515 
 (0.198) (0.414) (0.459) (0.719) 

Condition 3 (vs. Condition 1) -0.352* -0.081 0.093 -0.008 
 (0.208) (0.222) (0.343) (0.678) 

 

Baseline Performance Tier 
Low  

Performer 
Almost High 
Performer 

High 
Performer 

Top 
Performer 

Note: The coefficients reflect the estimated treatment effects among PCPs within each performance 
tier (indicated in the last row of the table) and come from Model (3) in Panel A. For instance, the 
treatment effect of Condition 2 (vs. 1) within the “Top Performer” tier (-0.509) is estimated using the 
following linear contrast with the coefficients from Model (3) in Panel A: Condition 2 (vs. Condition 1) * 
Baseline “Top Performer” + Condition 2 (vs. Condition 1) = (0.374 – 0.883). The baseline 
performance tiers include: “Low Performer” = <55% completion rate; “Almost High Performer” = 55-
65% completion rate; “High Performer” = >65% completion rate, but not top 25 ranked score; “Top 
Performer” = top 25 ranked score. Statistical significance is indicated by: *** p < 0.01; ** p < 0.05; * p 
< 0.10. 
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Table S20. Burnout Moderated by Baseline Performance (Categorical) 

A. Regressions with Interactions 

 Dependent variable: 
 Burnout 
 (1) (2) (3) 

Condition 2 (vs. Condition 1) 0.731** 0.533*** 0.485*** 
 (0.309) (0.164) (0.168) 

Condition 3 (vs. Condition 1) 0.231 -0.125 -0.164 
 (0.206) (0.177) (0.189) 

Baseline “Almost High Performer” 0.181 0.026 0.112 
 (0.202) (0.108) (0.116) 

Baseline “High Performer” 0.183 0.002 0.085 
 (0.261) (0.125) (0.129) 

Baseline “Top Performer” 0.631 0.428** 0.669** 
 (0.538) (0.203) (0.283) 

Condition 2 (vs. Condition 1) * 
Baseline “Almost High Performer” 

-0.347 -0.333 -0.289 

(0.426) (0.249) (0.265) 

Condition 2 (vs. Condition 1) *  
Baseline “High Performer”  

-0.271 -0.274 -0.248 

(0.420) (0.238) (0.235) 

Condition 2 (vs. Condition 1) * 
Baseline “Top Performer” 

-0.274 -0.195 -0.294 

(0.597) (0.312) (0.389) 

Condition 3 (vs. Condition 1) * 
Baseline “Almost High Performer” 

-0.231 -0.059 -0.090 

(0.244) (0.163) (0.160) 

Condition 3 (vs. Condition 1) *  
Baseline “High Performer” 

0.217 0.415** 0.431** 

(0.331) (0.178) (0.174) 

Condition 3 (vs. Condition 1) *  
Baseline “Top Performer” 

-0.531 -0.495* -0.640** 

(0.578) (0.261) (0.282) 

Controlling for Baseline Burnout No Yes Yes 

Controlling for Provider Characteristics No No Yes 

Observations 179 173 173 

R2 0.098 0.511 0.532 

Note: OLS regressions with standard errors clustered by clinic were used to estimate the 
coefficients. Provider characteristics include providers’ gender, race, years since 
graduating medical school, and years of working at UCLA Health. Observations differ 
between models because of variables with missing values. Statistical significance is 
indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 
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B. Treatment Effects within Each Performance Tier 

 Dependent variable: 
  

 Burnout 
 (1) (2) (3) (4) 

Condition 2 (vs. Condition 1) 0.485*** 0.196 0.237 0.191 
 (0.168) (0.254) (0.226) (0.387) 

Condition 3 (vs. Condition 1) -0.164 -0.254 0.267* -0.805*** 
 (0.189) (0.156) (0.157) (0.285) 

Baseline Performance Tier 
Low  

Performer 
Almost High 
Performer 

High 
Performer 

Top 
Performer 

Note: The coefficients reflect the estimated treatment effects among PCPs within each 
performance tier (indicated in the last row of the table) and come from Model (3) in 
Panel A. For instance, the treatment effect of Condition 2 (vs. 1) within the “Top 
Performer” tier (0.189) is estimated using the following linear contrast with the 
coefficients from Model (3) in Panel A: Condition 2 (vs. Condition 1) * Baseline “Top 
Performer” + Condition 2 (vs. Condition 1) = (0.483 - 0.294). The baseline performance 
tiers include: “Low Performer” = <55% completion rate; “Almost High Performer” = 55-
65% completion rate; “High Performer” = >65% completion rate, but not top 25 ranked 
score; “Top Performer” = top 25 ranked score. Statistical significance is indicated by: *** 
p < 0.01; ** p < 0.05; * p < 0.10. 
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12. Treatment Effect Persistence 

 
Table S21. Estimated Long-term Treatment Effects on Job Satisfaction (July 2020) 

A. Condition 2 (vs. Condition 1) and Condition 3 (vs. Condition 1) Contrasts 
 

 Dependent variable: 
  

 Job Satisfaction 
 (1) (2) (3) 

Condition 2 (vs. Condition 1) -0.579** -0.748*** -0.601** 

 (0.286) (0.242) (0.247) 

Condition 3 (vs. Condition 1) -0.014 -0.169 0.014 
 (0.251) (0.209) (0.223) 

Controlling for Baseline Job Satisfaction No Yes Yes 

Controlling for Provider Characteristics No No Yes 

Observations 175 170 170 

R2 0.038 0.358 0.412 

Note: OLS regressions with standard errors clustered by clinic were used 
to estimate differences between conditions in job satisfaction. Provider 
characteristics include providers’ gender, race, years since graduating 
medical school, and years of working at UCLA Health. Observations differ 
between models because of variables with missing values. Statistical 
significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 

B. Condition 3 (vs. Condition 2) Contrast 
 

 Dependent variable: 
 Job Satisfaction 
 (1) (2) (3) 

Condition 3 (vs. Condition 2) 0.565* 0.579** 0.615** 
 (0.327) (0.247) (0.245) 

Note: The coefficients reflect linear contrasts using the coefficients 
from the corresponding models in Panel A above. Statistical 
significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 
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Table S22. Estimated Long-term Treatment Effects on Burnout (July 2020) 

A. Condition 2 (vs. Condition 1) and Condition 3 (vs. Condition 1) Contrasts 
 

 Dependent variable: 
  

 Burnout 
 (1) (2) (3) 

Condition 2 (vs. Condition 1) 0.380* 0.212* 0.088 

 (0.207) (0.124) (0.148) 

Condition 3 (vs. Condition 1) 0.176 -0.041 -0.123 
 (0.193) (0.167) (0.192) 

Controlling for Baseline Burnout No Yes Yes 

Controlling for Provider Characteristics No No Yes 

Observations 172 168 168 

R2 0.027 0.418 0.492 

Note: OLS regressions with standard errors clustered by clinic were used 
to estimate differences between conditions in burnout. Provider 
characteristics include providers’ gender, race, years since graduating 
medical school, and years of working at UCLA Health. Observations differ 
between models because of variables with missing values. Statistical 
significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 

B. Condition 3 (vs. Condition 2) Contrast 
 

 Dependent variable: 
 Burnout 
 (1) (2) (3) 

Condition 3 (vs. Condition 2) -0.203 -0.252 -0.211 
 (0.239) (0.188) (0.215) 

Note: The coefficients reflect linear contrasts using the coefficients 
from the corresponding models in Panel A above. Statistical 
significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 
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13. Regression Analysis of Perceived Leadership Support 

Table S23. Estimated Treatment Effects on Perceived Leadership Support (April 2020) 

A. Condition 2 (vs. Condition 1) and Condition 3 (vs. Condition 1) Contrasts 
 

 Dependent variable: 
  

 Perceived Leadership Support 
 (1) (2) (3) (4) 

Condition 2 (vs. Condition 1) -0.499* -0.635*** -0.599** -0.599** 

 (0.275) (0.222) (0.237) (0.240) 

Condition 3 (vs. Condition 1) 0.029 -0.099 -0.040 -0.039 
 (0.251) (0.156) (0.162) (0.164) 

 

Controlling for Baseline Perceived 
Leadership Support 

No Yes Yes Yes 

Controlling for Provider Characteristics No No Yes Yes 

Controlling for COVID Case Load No No No Yes 

Observations 184 179 179 179 

R2 0.049 0.398 0.434 0.434 

Note: OLS regressions with standard errors clustered by clinic were used to estimate 
differences between conditions in perceived leadership support. Provider characteristics 
include providers’ gender, race, years since graduating medical school, and years of 
working at UCLA Health. Observations differ between models because of variables with 
missing values. Statistical significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 
0.10. 

B. Condition 3 (vs. Condition 2) Contrast 
 

 Dependent variable: 
 Perceived Leadership Support 
 (1) (2) (3) (4) 

Condition 3 (vs. Condition 2) 0.528* 0.536** 0.560** 0.560** 
 (0.282) (0.233) (0.238) (0.242) 

Note: The coefficients reflect linear contrasts using the coefficients from the 
corresponding models in Panel A above. Statistical significance is indicated by: 
*** p < 0.01; ** p < 0.05; * p < 0.10. 
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Table S24. Estimated Long-term Treatment Effects on Perceived Leadership Support (July 2020) 

A. Condition 2 (vs. Condition 1) and Condition 3 (vs. Condition 1) Contrasts 
 

 Dependent variable: 
  

 Perceived Leadership Support 
 (1) (2) (3) 

Condition 2 (vs. Condition 1) -0.590** -0.740*** -0.689*** 
 (0.276) (0.222) (0.219) 

Condition 3 (vs. Condition 1) -0.077 -0.275* -0.199 
 (0.246) (0.166) (0.174) 

Controlling for Baseline Perceived 
Leadership Support 

No Yes Yes 

Controlling for Provider Characteristics No No Yes 

Observations 175 171 171 

R2 0.055 0.437 0.451 

Note: OLS regressions with standard errors clustered by clinic were used 
to estimate differences between conditions in perceived leadership 
support. Provider characteristics include providers’ gender, race, years 
since graduating medical school, and years of working at UCLA Health. 
Observations differ between models because of variables with missing 
values. Statistical significance is indicated by: *** p < 0.01; ** p < 0.05; * p 
< 0.10. 

B. Condition 3 (vs. Condition 2) Contrast 
 

 Dependent variable: 
 Perceived Leadership Support 
 (1) (2) (3) 

Condition 3 (vs. Condition 2) 0.513 0.465* 0.489* 
 (0.316) (0.251) (0.251) 

Note: The coefficients reflect linear contrasts using the coefficients 
from the corresponding models in Panel A above. Statistical 
significance is indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 
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We also examined whether the effects of leadership training on perceived leadership support trickled 
down to fellow PCPs who were not physician leads and thus did not receive training personally. 
Specifically, we analyzed the effects of our interventions on PCPs who were not leaders [“non-leads”; 
columns (1)-(3)] and PCPs who were leaders [“leads”; columns (4)-(6)]. Again, we use Condition 2 as the 
reference group in these regressions because the main contrast of interest is Condition 3 (vs. Condition 
2), which reflects the impact of leadership training. 
 
 
Table S25. Estimated Treatment Effects on Perceived Leadership Support for Physician Leads and Non-
Leads (April 2020) 

 Dependent variable: 

 Perceived Leadership Support 
 (1) (2) (3) (4) (5) (6) 

Condition 1 (vs. Condition 2) 0.431 0.430 0.491 0.909* 0.967* 0.565 
 (0.279) (0.285) (0.323) (0.477) (0.503) (0.547) 

Condition 3 (vs. Condition 2) 0.491* 0.541* 0.607* 0.727 0.727 0.990 
 (0.279) (0.296) (0.315) (0.529) (0.533) (0.586) 

Subsample 
Only Non-

Leads 
Only Non-

Leads 
Only Non-

Leads 
Only  

Leads 
Only  

Leads 
Only  

Leads 

Controlling for Baseline 
Perceived Leadership 
Support 

No Yes Yes No Yes Yes 

Controlling for Provider 
Characteristics 

No No Yes No No Yes 

Observations 153 148 148 31 31 31 

R2 0.041 0.062 0.163 0.122 0.128 0.418 

Note: OLS regressions with standard errors clustered by clinic were used to estimate differences between 
conditions in perceived leadership support. Provider characteristics include providers’ gender, race, years 
since graduating medical school, and years of working at UCLA Health. Statistical significance is 
indicated by: *** p < 0.01; ** p < 0.05; * p < 0.10. 
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14. Coding of Open-Ended Responses 

The follow-up survey (conducted in April 2021) showed all the PCPs, regardless of their original 
experimental condition, an example of the peer comparison email. Then PCPs were asked, “Would you 
prefer that the Department resumes sending these types of emails to physicians?” The responses were 
qualitatively coded by two PCPs, who had the necessary contextual knowledge on how clinical care is 
practiced at the DOM primary care network. They were blind to the hypotheses, design of the experiment, 
and survey respondents’ study conditions. The coders categorized the responses based on whether the 
PCPs expressed any negative reaction and, more specifically, whether they indicated that the peer 
comparison information would be harmful (e.g., offensive, stress-inducing). After confirming that the 
responses had high interrater reliability (negative reaction, Cohen’s Kappa = 0.83; harm, Cohen’s Kappa 
= 0.77), the coders reconciled the remaining differences in their categorizations through discussion. 
According to their final ratings, 35.3% of PCPs reacted negatively to the peer comparison information, 
and 14.1% of PCPs went as far as to indicate that it would be harmful.  
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15. Perceived Control over HM Completion Rates 

 
The follow-up survey (conducted in April 2021), asked for agreement (1- Strongly Disagree; 5- Strongly 
Agree) with the following item: 
 

Physicians can improve their Health Maintenance completion rate with enough effort. 

 
Table S26. Distribution and Summary Statistics of Perceived Control Item 
 
A. Distribution 

Response  Count (Frequency) 

Strongly disagree (1) 7 (4.6%) 

Disagree 27 (17.8%) 

Neither agree nor disagree 44 (29.0%) 

Agree 64 (42.1%) 

Strongly agree (5) 10 (6.6%) 

 
B. Summary Statistics by Baseline Performance Tier 
 

Statistic 
All 

Respondents 
Low 

Performers 
Almost High 
Performers 

High 
Performers 

Top 
Performers 

Mean (SD) 3.3 (1.0) 3.1 (1.1) 3.3 (1.0) 3.3 (1.0) 3.7 (0.7) 

Median (Q1, Q3) 3 (3, 4) 3 (2, 4) 3 (2, 4) 4 (3, 4) 4 (3, 4) 

 
Note that responses to the perceived control item were predicted by PCPs’ baseline performance tier (p = 
0.010; estimated from a linear regression with tier treated as a continuous variable, with values ranging 
from 1 = Low Performers to 4 = Top Performers, and with clustered SEs at the clinic level). 
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