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Table S1: Dates for each of the interventions performed in the current study. 
 

 

Attending 
Dashboard 

Letter 
(Initial 

Sendout) 

APP 
Dashboard 

Letter 
(Initial 

Sendout) 

Resident Dashboard Letter 
(Initial Sendout) 

Ventilator 
Tidal Volume 

Default 
Change 

Facility A 
(Academic) 12/2/2016 12/20/2016 Variable. Dependent on their 

rotation schedule. Currently 
only rotate (among this list) at 

Facility A.  
 

38 received their first 
dashboard on 11/30/2016, 13 
received their first dashboard 
on 1/26/2017, and 1 received 

their first dashboard on 
4/29/2017.   

1/17/2017 

Facility B 
(Private) 1/24/2017 4/19/2017 1/17/2017 

Facility C 
(Academic) 11/23/2016 12/20/2016 1/17/2017 

Facility D 
(Private) 1/24/2017 4/19/2017 1/17/2017 

Facility E 
(Academic) 12/15/2016 1/27/2017 1/17/2017 
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Table S2: The specific pairs of exposure variable categories compared using multiple 
variable logistic regression analysis. 
 

No Intervention versus APP and Resident Dashboard Alone 

No Intervention versus Attending Dashboard Alone 

No Intervention versus Changing Ventilator Defaults Alone 

No Intervention versus Attending Dashboard + APP and Resident Dashboard 

No Intervention versus Attending Dashboard + Ventilator Defaults 

No Intervention versus Attending Dashboard + APP and Resident Dashboard 
+ Ventilator Defaults 

APP and Resident Dashboard Alone versus Attending Dashboard + APP and Resident Dashboard 

Attending Dashboard Alone versus Attending Dashboard + APP and Resident Dashboard 

Attending Dashboard Alone versus Attending Dashboard + Ventilator Defaults 

Changing Ventilator Defaults Alone versus Attending Dashboard + Ventilator Defaults 

Attending Dashboard + APP and 
Resident Dashboard versus Attending Dashboard + APP and Resident Dashboard 

+ Ventilator Defaults 
Attending Dashboard + Ventilator 

Defaults versus Attending Dashboard + APP and Resident Dashboard 
+ Ventilator Defaults 

 

  



4 
 

Table S3: Nonunique frequencies of missing values due to each variable in the multiple 
variable binomial regression analysis of VT8 compliance. 
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Figure S1: Run charts showing weekly VT8 compliance by facility. Control limits lines 
represent: baseline, first intervention to second intervention, second intervention to third 
intervention, and post-interventions. Intervention are labeled: ‘Att’ = Attending 
Dashboard, ‘Non’= Non-Attending Dashboard, ‘Vent’ = Changed Ventilator Defaults. 
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Figure S2: Tidal volume histogram (a) before and (b) after the change in the ventilator 
default tidal volume setting. The default tidal volume was 700cc prior to the change, and 
400cc after the change. Before the default change, 0.3% of tidal volumes were 
increased more than 50cc while 96.8% were decreased more than 50cc. After the 
default change, 30.6% of tidal volumes were increased more than 50cc while 14.2% 
were decreased more than 50cc. 
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Dashboard Example 
 
Example of the dashboard sent to attending physicians, advanced practice providers, 
and residents. While multiple metrics were included in the letter, the focus of the present 
work is on column 2, “VT8 Compliance”.  
 

 
 
 

Full Text of the Dashboard Letter 
 

Dear Dr. X, 

We are excited to share with you the Provider Dashboard reporting your data from 
<<this quarter>>.  We would like to thank everyone who provided us suggestions on 
ways to improve patient care and look forward to continuing engagement by our 
anesthetists, residents, and anesthesiologists.  

We anticipate updating how we are reporting antibiotics in the dashboard that will be 
sent this July.  Specifically, antibiotic compliance will be measured on the principal of 
right drug, right dose, and right timing.  To be compliant, providers will need to ensure 
that all antibiotics are administered before incision.  

Systemwide, there is a trend that patients who have Vancomycin as their prophylactic 
antibiotic have higher rates of wound infections.  As a result, the Emory Healthcare 
Infection Control Committee has updated their guidelines to state that Vancomycin 
administration must begin at least 30 minutes, and no more than 2 hours, prior to 
incision.  Further information on EHC antibiotic prophylaxis can be found on our intranet 
under “Clinical Practice” and “Antibiotic Prophylaxis for Surgery Guidelines” (URL). 

The specific metrics this quarter and rationale for inclusion are: 

TV8, TV10, and PEEP:  When ventilating in volume control and pressure control 
modes, what percent of patients were ventilated with tidal volumes less than 8 cc/kg 
ideal body weight, 10 cc/kg ideal body weight, and PEEP?  Current literature supports 
the use of intraoperative lung-protective mechanical ventilation using tidal volumes 
between 6 and 8 cc/kg ideal body weight.  Literature supporting the use of PEEP is 
currently mixed with best evidence demonstrating improved intraoperative oxygenation, 
yet limited evidence demonstrating postoperative outcomes improvements. 

Reference: 

Güldner A, Kiss T, Neto AS, Hemmes SN, Canet J, Spieth PM, Rocco PR, Schultz MJ, 
Pelosi P, de Abreu MG. Intraoperative Protective Mechanical Ventilation for Prevention 
of Postoperative Pulmonary Complications: A Comprehensive Review of the Role of 
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Tidal Volume, Positive End-expiratory Pressure, and Lung Recruitment Maneuvers. The 
Journal of the American Society of Anesthesiologists. 2015 Sep 1;123(3):692-713.  

TOF: In cases where a non-depolarizing neuromuscular blockade agent was 
administered, was train of four (TOF) charted?  Measuring TOF is the only reliable 
means to determine when additional non-depolarizing agent is required.  Measurement 
of TOF is also essential to identify the timing and quantity of neuromuscular blockade 
reversal should be administered.  Residual neuromuscular blockade is a major risk 
factor for respiratory failure, aspiration, and pneumonia.  All anesthetics using non-
depolarizing muscular relaxants should have TOF monitored and documented. 

Reference: 

Murphy GS, Brull SJ. Residual neuromuscular block: lessons unlearned. Part I: 
definitions, incidence, and adverse physiologic effects of residual neuromuscular block. 
Anesthesia & Analgesia. 2010 Jul 1;111(1):120-8. 

Brull SJ, Murphy GS. Residual neuromuscular block: lessons unlearned. Part II: 
methods to reduce the risk of residual weakness. Anesthesia & Analgesia. 2010 Jul 
1;111(1):129-40. 

ABX:  What percent of cases had the SCIP antibiotic note checked documenting 
appropriate pre-incision antibiotic administration?  Prophylactic antibiotics reduce 
postoperative wound infections by more than 50%.  The right drug, the right dose, and 
the right timing are essential to maximize the benefits conferred by the use of 
prophylactic antibiotics.  Upcoming versions of the clinician dashboard will provide 
information on specific timing of medications, the dose of medication, and redosing 
intervals. 

Temp:  What percent of patients arrived in the PACU at 36 degrees or greater, or active 
warming was used intraoperatively?  Normothermia is associated with increased patient 
comfort, decreased PACU length of stay, decreased intraoperative blood loss, 
decreased cardiac complications, and decreased surgical site infections.   

We anticipate our metric selection based on changes in medical literature and based on 
our ability to reliably obtain and display them to our faculty, anesthetists, and 
residents.  Please feel free to contact me with any questions or if you have any ideas for 
future metrics. 
 

Regards, 

Grant Lynde, MD, MBA 

Chief, Division of Practice and Process Improvement 
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Methodology: Dashboard Letter 
 

The provider’s overall compliance rate for their individualized dashboard was determined by 

taking the number of unique surgical cases marked as compliant and dividing by the total 

number of cases meeting inclusion criteria for that provider. A surgical case is defined by a 

patient entering and exiting the operative theater following the performance of a surgical 

procedure.  It is possible that individual patients had multiple cases performed during the study 

period. An individualized letter containing these results along with aggregate department-wide 

case-level compliance rates was addressed to each provider (see above) and was distributed via 

email on four discrete dates between 11/23/2016 and 1/24/2017 (Figure 2 and Table S1). As 

shown, the letter included feedback for VT8 compliance as well as compliance with a number of 

other metrics: ≤ 10 ml/kg PBW, the use of peak end expiratory pressure (PEEP), the use of 

patient warming devices, compliance with documentation of surgical antibiotic prophylaxis, and 

documentation of neuromuscular blockade monitoring.  The full text of the letter is shown 

below. APPs and residents received emailed letters on three discrete dates between 12/20/2016 

and 4/19/2017.  Residents received notification letters only when they performed cases in the 

proceeding calendar quarter in an EHC facility.  There were 52 individuals considered residents 

in the study period.  Of these residents, 38 received their first dashboard on 11/30/2016, 13 

received their first dashboard on 1/26/2017, and 1 received their first dashboard on 4/29/2017. 
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Methodology: Calculation of VT8 Compliance 
 

The outcome variable used in the analysis was the case-level compliance with VT8 

ventilation (1 = compliant, 0 = non-compliant). Our dataset contained provider-level compliance 

data.  All cases had a dyad of attending anesthesiologist supervising an APP or resident/fellow. 

As there is one and only one attending anesthesiologist responsible for each minute of a surgical 

case, calculating case-level compliance from provider-level compliance is straightforward from 

the attending anesthesiologist data. Utilizing the attending anesthesiologist data, we then 

determined the case-level compliance.  For most cases, only one attending anesthesiologist was 

responsible for the care of the patient and assignment of case-level compliance from provider-

level compliance was uncomplicated. Likewise, case-level compliance was uncomplicated for 

cases with more than one attending when all attendings were concordant (all were compliant, or 

all were non-compliant).  Discordant compliance rates between attending anesthesiologist were 

observed in 338 (2.3%) of the 14,793 cases analyzed.  In this situation, case-based compliance 

rates were assigned based on the compliance rate of the attending anesthesiologist with the 

longest case duration. 
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